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5) Ekologie pusobeni stresoru

6) Biodiverzita a ekosystémové procesy

7) Vztahy biodiverzity ke klimatu

8) Scénare zmén vyuziti krajiny

9) Zmény biotopl (Natura 2000, Ochrana stanovist)
10) Vliv chemického znecisténi na biodiverzitu

11) Biologické invaze

12) Ekosystémové sluzby

13) Analyza rizik pro biodiverzitu



BIODIVERZITA — PROCESY - FUNKCE

e vliv poklesu biodiverzity na ekosystémové funkce
e dopady na zbozi a sluzby, které ekosystémy poskytuji

e naruseni biodiverzity na lokdlni a regionalni Skale muze také snizit rezilienci
v ramci vetsich prostorovych skal jako vysledek degradace ekosystémovych

funkci
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EKOSYSTEMOVE PROCESY

Definice
vnitrni vlastnosti ekosystému, kterymi ekosystém udrzuje jeho integritu.

Na ekosystémoveé procesy byva také nahlizeno jako na , funkce ekosystému®
Millennium Ecosystem Assessment (2005)

Ekosystémové procesy
fyzikalni, chemické a biologickeé aktivity a projevy, které spojuji organismy s
prostredim RGPS Solar energy Organisms

e.g. ducks

Ekosystémové procesy:

produkce (rostlinna hmota)

dekompozice

kolobéh Zivin (nutrient cycling)

toky zivin a energie Detritivores



EKOLOGICKE PROCESY

Zakladni ekologické procesy v ekosystémech

e kolobéh vody

e biogeochemické cykly (kolobéh Zivin)

e toky energie

 dynamika spolecenstev (napr. jak reaguje slozeni a struktura ekosystému na
disturbanci (sukcese)

Ecosystem Human Ecosystem
Functions welfare Services

1 Material cycling 1 Provisioning

2 Regulating

2 Energy flow
3 Cultural

3 Informaton flow 4 Supporting




EKOSYSTEMOVE SLUZBY

the contributions that ecosystems (whether natural or semi-natural) make to
human well-being

ekosystémoveé sluzby byvaji odvozovany od ekosystémovych procesu a funkci

(vSechny prinosy Cili uzitky, které lidé ziskavaji z ekosystému)
ekosystémové procesy - prenos energie (napr. chemické), hmoty (ziviny,
voda) a informace (geny, kulturni informace) mezi oddélenymi funkcénimi
slozkami ekosystému - zakladni déj podporujici zivot, probihajici s ruznou
intenzitou v prirozeném i pozmeéneéném prostredi
ekosystémové funkce — vnitfni charakteristika ekosystému souvisejici s

podminkami a ekosystémovymi procesy — ekosystém jejich prostrednictvim
udrzuje svuj ,,chod” (napf. rozklad organické hmoty, produkce ekosystému)



Zasobovaci sluzby

potrava

sladka voda
drevo a vlaknina
palivo

suroviny (Stérk)

EKOSYSTEMOVE SLUZBY

Regulacni sluzby

regulace podnebi
regulace zaplav
cisténi vody
opylovani

regulace nemoci

Podplirné sluzby

zachovani biodiverzity

obeéh zivin

tvorba pudy

primarni produkce

Kulturni sluzby

estetické
duchovni
vzdélavaci

rekreacni




EKOSYSTEMOVE SLUZBY

CONSTITUENTS OF WELL-BEING

ECOSYSTEM SERVICES Security
PERSONAL SAFETY
Provisioning SECURE RESOURCE ACCESS
FOOD SECURITY FROM DISASTERS

FRESH WATER
WOOD AND FIEER

FIUEL
| Basic material
for good life Freedom
' ADEQUATE LIVELIHOODS of choice
Supporting Regqulating | ngEITCéI ENT NUTRITIOUS FOOD and action
ENT C° c CLIMATE REGULATION E ~ )
NUTRIENT CYCLING - o — OPPORTUNITY TO BE
SOIL FORMATION et las | ACEESSTOEE00S ABLE TO ACHIEVE

DISEASE REGULATION

i T
FRIMARY PROZUCTION WATER PURIFICATION

WHAT AN INDIVIDUIAL

MUTUAL RESPECT
ABILITY TO HELP OTHERS

| VALUES DOING
Health AND BEING
| STRENGTH
FEELING WELL
Cultural | ACCESS TO CLEAN AIR
AESTHETIC | AND WATER
SPIRITUAL |
EDUGCATIOMAL
RECREATIONAL Good soclal relations
SOCIAL COHESION

LIFE ON EAHRTH - BIODIVERSITY

Source: Millennium Ecosystemn Assessment

COLOR WIDTH
Potential for mediation by  Intensity of linkages between ecosystem
socioeconomic factors services and human well-being
Low —— Weak
Medium — Medium

I High 1 Swong



EKOSYSTEMOVE SLUZBY

Zasobovaci sluzby e food (including seafood and game), crops, wild

° potrava foods, and spices
e sladka voda * raw materials (including lumber, skins, fuel wood,
e dievo a vlaknina organic matter, fodder, and fertilizer)

e genetic resources (including crop improvement
genes, and health care)

e water

e biogenic minerals

* medicinal resources (including pharmaceuticals,
chemical models, and test and assay organisms)

e energy (hydropower, biomass fuels)

* ornamental resources (including fashion,
handicraft, jewelry, pets, worship, decoration and
souvenirs like furs, feathers, ivory, orchids,
butterflies, aquarium fish, shells, etc.)

e palivo



EKOSYSTEMOVE SLUZBY

Ecosystem Main Components of How the Provisioning of
Services Biodiversity Involved ~ Mechanisms That Produce the Effect Service Scales to Diversity
Regulating services

Invasion resistance  »+ species composition some key native species are very competifive or can act as biolog- complex relationship: processes depend on identity

4 é 4
Re g u I a c n I S I u z by ical controls to the establishment and naturalization of aliens of dominant species, not species richness

s grrangement of land- landscape corridors (e.g., roads, rivers, exiensive crops) can facili- - complex relationship; size and nalure of suitable

, scape unils tate the spread of aliens corridors likely 1o be different for different organisms
. I dneb
re g u a C e O n e I + species richness and all else being equal, species-rich communities are more likelyto  decreasing curve, often exponential decay to zero
diversity contain highly compelitive species and fewer vacant niches, and  in experimental studies

therefore to be more resistant to invasions

 regulace zaplav

Pollination s functional composition  loss of specialized pollinators leads io a reduction of number and  complex relationship; processes depend on identity
, of pollinator assemblage  quality of fruits produced and plant genetic impoverishment of dominant species, not species richness
L reg u | a Ce n e I I l O CI » species richness of pol-  lower pollinator species richness leads to a reduction of number linear relationship for co-evalved pollination sys-
linator assemblage and quality of fruits produced and plant genetic impoverishment tems; saiurating curve or linear relationship for

generalist pollination systems
(A4

\'4 v 7
° C I St e n I VO d y  arrangement and size of  large landscape units and/or connectivity among them maintain safuraling curve

landscape units plant genetic pool and number and quality of fruits
Climate regulation = arrangement and size  size and spatial arrangement of landscape units over large areas  threshold for effect is patch size (landscape diversi-

of landscape units influence local-to-regional climate, by lateral movement of air ty) of about 10 km diameter, depending on wind
masses of different iemperature and moisiure speed and topography

» functional composition ~ height, structural diversity, architecture, and leaf seasonal paiterns  linear relationship between albedo and heating;

of vegetation modify albedo, heat absorption, and mechanical turbulence, thus  albedo depends on structural diversity and on the
changing local atmospheric temperature and air circulation pat- plant functional types that dominate the canopy
terns

Carbon sequestra- = arrangement and size  carbon loss is higher at forest edges; as forest fragments decline  nonlinear relationship; as patches get larger,

tion of landscape units in size, a larger proportion of the total landscape is losing carbon  changes in carbon sequesiration should saiurate
(the edges become a smaller proportion of total
area); conversely, as patches get smaller, carbon
loss increases exponentially with degree of frag-
mentation

» functional composition  fast-growing, fasi-decomposing, shori-leaved, small-sized plants safuraling relationship with plant size; linear rela-
of vegetation retain less carbon in their biomass than slow-growing, slow- tionship with surface area of landscape units; note
decomposing, long-leaved, large-statured plants that the diversity has to do with the column to the
left; in some cases ihe shape of this relationship is
not related to diversity

» species richness of veg-  high species richness can slow down the spread of pests and safurating curve
etation pathogens, which are important agents of disturbance and carbon
loss from ecosystems
Pest and disease s genetic diversity of reduces density of hosts for specialist pests, and thus their ability ~ saturating curve, but substiantial effects are
control in agriculfur-  crops 1o spread achieved with only a few species
al systems
# high richness of crop, similar to genefic diversity, but also increases habitat for natural safurating curve in general, but some weed or
weed, and invertebrale ensmies of pest species invertebrate species may lead to a complex rela-
species tionship

o spalial distribution of nalural vegetation paiches intermingled with crops are the habitat  saturating curve as the size and number of natural

landscape units of many natural enemies against insect pests vegetation patches increase; saturation point likely
1o be different for different groups of natural ene-
mies




REGULACNI SLUZBY.

rezistence vudi invazim

e nekteré prirozené druhy mohou kompeticnimi vztahy regulovat uchycovani a
zdomacnéni invaznich druht

e usporadani krajinnych prvkd ma druhoveé specificky vliv na invaze

e druhové bohaté spolecCenstvo pravdépodobné obsahuje mnozstvi vysoce
kompetitivnich druhl a méné volnych ekologickych nik

Ecosystem Main Components of How the Provisioning of

Services Biodiversity Involved  Mechanisms That Produce the Effect Service Scales to Diversity

Regulating services

Invasion resistance  + species composition some key native species are very competitive or can act as biolog-  complex relationship; processes depend on identity
ical controls to the establishment and naturalization of aliens of dominant species, not species richness

=+ arrangement of land- landscape corridors (e.g., roads, rivers, extensive crops) can facili- - complex relationship; size and nature of suitable
scape units tate the spread of aliens corridors likely to be different for different organisms

= species richness and all else being equal, species-rich communities are more likely to decreasing curve, often exponential decay to zero
diversity contain highly competitive species and tewer vacant niches, and in expenmental studies
therefore to be more resistant to invasions




REGULACNI SLUZBY.

opylovani

e vyznam funkéni struktury spolecenstev opylovacl — ztrata specializovanych
druhl (i celkovy pokles poctu druhl opylovact) vede k poklesu poctu a
kvality plodu, pripadné ztratam genetické diverzity rostlin

e vetsi krajinné celky a jejich konektivita podporuji genetickou variabilitu
(genetic pool) a kvalitu plod

Ecosystem Main Components of How the Provisioning of

Services Biodiversity Involved  Mechanisms That Produce the Effect Service Scales to Diversity

Pollination = functional composition  loss of specialized pollinators leads to a reduction of number and  complex relationship; processes depend on identity
of pollinator assemblage  quality of fruits produced and plant genetic impoverishment of dominant species, not species richness

= species richness of pol-  lower pollinator species richness leads to a reduction of number linear relationship for co-evolved pollination sys-
linator assemblage and quality of fruits produced and plant genetic impoverishment tems; saturating curve or linear relationship for
generalist pollination systems

= arrangement and size of  large landscape units and/or connectivity among them maintain saturating curve
landscape units plant genetic pool and number and quality of fruits



OPYLOVANI|

e vcely, Emelaci, dalsi blanokfidli, motyli, pestfenky (hmyzosprasné rostliny)

e asi 150 kulturnich rostlin (84%) v Evropé je zavislych na opyleni hmyzem
(Williams, 1994)

e ovoce (jabloné, citrusy, brokvon,
melouny, jahody, Svestky, tresné)

e zelenina (mrkev, brambory, cibule,
rajcata, okurky)

e slunecnice, orechy, koreni

e prumyslové plodiny (bavina, repka,
pohanka)

e vojtéska, jetel

e hermanek, levandule

FOTO: K. BRABEC



OPYLOVANI - VOLNE ZIJICI OPYLOVACI

e volne zijici opylovaci se ve vyznamné mire podileji na opylovani uzitkovych i
volné rostoucich rostlin

e ohrozeni zménami biotopu (vhodnych pro rozmnozovani), péstovanim
monokultur vétrosprasnych plodin, pouzivani pesticid()

e pesticidy maji primy vliv (mortalita) a neprfimo ovlivauji chovani ve smyslu
letové aktivity a vyhledavani potravy (mensi Ucinnost ziskavani potravy)

e hnojiva zpusobuji vétsi uzivnost pldy — pokles diverzity volné rostoucich
spolecenstev v agro-ekosystémech

 degradace luénich biotoptl (intenzifikace zemédélstvi, opousténi tradi¢nich
zpUsobl vyuzivani krajiny — pastva ovci, koz) — ztrata stanovist poskytujicich
zasoby opylovacl v zemédélské krajiné



REGULACNI SLUZBY.

regulace klimatu

e velikost a prostorové usporadani krajinnych prvkd ovliviuje lokalni i

regionalni klima (laterdlni pohyb vzdusnych mas liSicich se teplotou a
vlhkosti); vyraznym prahem je ploska o pruméru 10 km)

e vysSka, strukturalni rozmanitost, skladba a sezénni pribéh olisténi ovliviuji
albedo, absorpci tepla a charakter proudéni vzduchu (vliv na teplotu vzduchu

a jeho proudéni)

Ecosystem Main Components of
Services Biodiversity Involved

Mechanisms That Produce the Effect

How the Provisioning of
Service Scales to Diversity

Climate regulation e arrangement and size
of landscape units

= functional composition
of vegetation

size and spatial arrangement of landscape units over large areas
influence local-to-regional climate, by lateral movement of air
masses of different temperature and moisture

height, structural diversity, architecture, and leaf seasonal patterns
modify albedo, heat absorption, and mechanical turbulence, thus
changing local atmospheric temperature and air circulation pat-
terns

threshold for effect is patch size (landscape diversi-
ty) of about 10 km diameter, depending on wind
speed and topography

linear relationship between albedo and heating;
albedo depends on structural diversity and on the
plant functional types that dominate the canopy



REGULACNI SLUZBY.

sekvestrace uhliku (ukladani, propad)

ukladani uhliku je nejvyssi na okraji lesa (¢im vétsi fragmentace lesa, tim vice
uhliku krajina uklada)

vice ukladaji pomalu rostouci, pomalu se rozkladajici, dlouhovéké a robustni

rostliny

vysoka druhova rozmanitost muze zpomalit Sifeni SkidcU a potogenu (faktory
ovlivaujici disturbance a ukladani uhliku v ekosystémech)

Ecosystem Main Components of

Services

Biodiversity Involved

Mechanisms That Produce the Effect

How the Provisioning of
Service Scales to Diversity

Carbon sequestra- =+ arrangement and size

fion

of landscape units

= functional composition
of vegetation

* species richness of veg-

gtation

carbon loss is higher at forest edges; as forest fragments decline
in size, a larger proportion of the total landscape is losing carbon

fast-growing, fast-decomposing, short-leaved, small-sized plants
retain less carbon in their biomass than slow-growing, slow-
decomposing, long-leaved, large-statured plants

high species richness can slow down the spread of pests and
pathogens, which are important agents of disturbance and carbon
loss from ecosysiems

nonlinear relationship; as paiches get larger,
changes in carbon sequestration should saturate
(the edges become a smaller proportion of total
area); conversely, as paiches get smaller, carbon
loss increases exponentially with degree of frag-
mentation

saturating relationship with plant size; linear rela-
tionship with surface area of landscape units; note
that the diversity has to do with the column to the
left; in some cases the shape of this relationship is
not related to diversity

saturating curve



SEKVESTRACE UHLIKU
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Obr. 2: Globalni cyklus uhliku

Zdroj: Projekt kolobéh uhliku 2007



SEKVESTRACE UHLIKU

ZASOBA ORGANICKEHO UHLIKU v PUDACH '
ORGANIC CARBON CONTENT IN SOILS

Karel Bfezina, lana Janderkova,
Jaromir Mackil, Ludék Sefrna

S W T I
E W N W & e

AR T I M e e e Tab. 3: Zasoby uhliku ve svétovych biomech

Rozloha Hustota C (Mg/ha) Zasoba C (Pg)

Obr. 8: Zasoba organického uhliku v pudach Biom (Mha) “Vegetace bida Vegetace Puda
e Tundra 927 9 105 a 97
Zdroj: Atlas krajiny Ceské republiky 2009 Borealnilesyitaiga 1372 64 e o =
Lesy mimého pasu 1038 57 96 59 100

Tropicke lesy 1755 121 123 212 216
Mokrady 280 20 723 6 202

Celkem 5672 pramér 54 pramér 189 373 1086

Zdroj: Lal 2005



SEKVESTRACE UHLIKU

BILAMCE UHLIKUV LESNICH PODACH

CARBOM EALAMCE IN FOREST SOILS Fisoha uhhilu
Jaromir Mackd . Carbon supply

T # Son rees USTaw per hiorspaddtsson dprare |6, Brandys nad Latem, pebotis Bimp,

Tab. 6: Mnozstvi uhliku pod rdznymi druhy dfevin

Obr. 12: Bilance uhliku v lesnich pudach

Druh dreviny Pocet lokalit C v pudé (t/ha)
Zdroj: Atlas krajiny Ceské republiky 2009 Borovice 18 57

Smrk 146 130

Jedle 16 114

Buk 51 144

Dub 26 87

Zdroj: de Vries a kol. (2003)



REGULACNI SLUZBY.

ochrana pred skidci a nemocemi (v agro-ekosystémech)

genetickd diverzita plodiny snizuje hustotu hostiteld pro specializované
Skidce a tim i jejich moZnosti Siteni

vysoka druhova bohatost plodin, plevell a bezobratlych Zivolichl ma
podobné ucinky jako genetickd diverzita a navic rozsifuje spektrum habitat(
pro prirozené nepratele skidcu

prostorova distribuce krajinnych prvkd ovliviiuje promiseni obdéldvané pudy
s prirozenou vegetaci, kterd poskytuje biotopy pro nepratele skadcl

Ecosystem Main Components of

Services

Biodiversity Involved

Mechanisms That Produce the Effect

How the Provisioning of
Service Scales to Diversity

Pest and disease ws enetic diversity of
control in agricultur-  crops

al systems

= high richness of crop,
weed, and invertebrate

species

» spatial distribution of
landscape units

reduces density of hosts for specialist pests, and thus their ability
fo spread

similar to genetic diversity, but also increases habitat for natural
enemies of pest species

natural vegetation patches intermingled with crops are the habitat
of many natural enemies against insect pests

saturating curve, but substantial effects are
achieved with only a few species

saturating curve in general, but some weed or
invertebrate species may lead to a complex rela-
tionship

saturating curve as the size and number of natural
vegetation patches increase; saturation point likely
to be different for different groups of natural ene-
mies



PODPURNE SLUZBY

Podplirné sluzby

e obeh zZivin

e tvorba pudy

e primarni produkce

Ecosystem Main Components of How the Provisioning of

Services Biodiversity Involved  Mechanisms That Produce the Effect Service Scales to Diversity

Supporting services

Amount of primary = funcfional composition  faster-growing, bigger, more efficient, more locally adapted plants ~ complex relationship; processes depend on identity
production of plant assemblage will produce more biomass of dominant species, not species richness

# species richness of
plant assembiage

in low-diversity systems, coexisting plants with very different (com-
plementary) resource use strategies will take up more resources

a larger species pool is more likely to contain groups of comple-
mentary species and individual species that are highly productive,
both of which should lead to higher productivity of the community

saturating curve

saturating curve

Stability of primary
production

e genetic diversity

»e Species richness

» functional composition
of plant assemblage

large genetic variability within a crop species buffers production
against losses due to diseases and environmental change

polycultures (more than one species cultivated together) maintain
production over a broader range of conditions

life history, resource use strategy, and regeneration strategy of
dominant plants determine resistance and resilience of ecosystem
functioning against perturbations

saturating curve

saturating curve

complex relationship; stability depends on identity
of dominant species, not species richness
saturating curve; subordinate species can totally or
partially compensate for functions of dominants

Provision of habitat e habitat diversity, includ-
Ing spatial distribution,
size and shape of land-

scape units

» functional composition
of vegetation

» species richness

connectivity, landscape heterogeneity, and large landscape units
are necessary for migrating species and species that need large
foraging areas

some vertebrates need a complex vegetation structure for breed-
ing and roosting

the more species at each trophic level, the more species herbi-
vores, predators, and/or pathogens are provided a resource base

complex relationship, likely to be different for differ-
ent kinds of organisms

complex relationship; stability depends on identity
of dominant species, not species richness

saturating curve




PODPURNE SLUZBY

Velikost primarni produkce

e rychle rostouci, vétsiho vzristu, lépe prizpusobené k mistnim podminkam

produkuji vice biomasy

e v systémech s nizkou diverzitou budou koexistujici druhy rostlin s

rozdilnymi (doplinkovymi) strategiemi vyuzivani
mnozstvi téchto zdrojl

zdroju vyuzivat vetsi

e rozmanita spoleCenstva rostlin maji vétsi pravdépodobnost zahrnovat
skupiny vzdjemné komplementarnich druhd a jednotlivé druhy s vysokou

produktivitou = vysoka produktivita spolecCenstva

Ecosystem Main Components of How the Provisioning of
Services Biodiversity Involved Mechanisms That Produce the Effect Service Scales to Diversity
Supporting services
Amount of primary e functional composition  faster-growing, bigger, more efficient, more locally adapted plants  complex relationship; processes depend on identity
production of plant assemblage will produce more biomass of dominant species, not species richness
in low-diversity systems, coexisting plants with very different (com-  safturating curve
plementary) resource use strategies will take up more resources
» species richness of a larger species pool is more likely to contain groups of comple-  safurating curve
plant assemblage mentary species and individual species that are highly productive,

both of which should lead to higher productivity of the community



PODPURNE SLUZBY

Stabilita primarni produkce

e velkd genetickd diverzita plodin tlumi vykyvy produkce zplsobené
nemocemi nebo zménami prostredi

e polykultury (vice neZz jedna plodina) si uchovavaji produktivitu v ramci
SirSiho rozsahu parametru prostredi (ve srovnani s monokulturami)

e 7Zivotni strategie, zpUsoby vyuzivani zdroji a schopnosti regenerace
dominantnich rostlinnych druhl urcuji rezistenci a odolnost (resilience)
ekosystému vUci naruseni

Ecosystem Main Components of
Services Biodiversity Involved

Mechanisms That Produce the Effect

How the Provisioning of
Service Scales to Diversity

Stability of primary = genetic diversity
production

we SpECiES richness

s functional composition
of plant assemblage

large genetic variability within a crop species buffers production
against losses due fo diseases and environmental change

polycultures (more than one species cultivated together) maintain
production over a broader range of conditions

life history, resource use strategy, and regeneration strategy of
dominant plants determine resistance and resilience of ecosystem
functioning against perturbations

safurating curve

saturating curve

complex relationship; stability depends on idenfity
ot dominant species, not species richness
safurating curve; subordinate species can totally or
partially compensate for functions of dominanis



PODPURNE SLUZBY

Poskytnuti habitati

e konektivita, heterogenita krajiny a velké krajinné prvky jsou nezbytné pro

migrujici druhy a pro druhy vyzadujici velka lovisté

e nekteri obratlovci vyzaduiji slozitou strukturu vegetace pro rozmnozovani a

odchov mladat

e ¢im vice druhU na jednotlivych trofickych drovnich, tim vice druh(
herbivor(i, predatorl nebo patogenl pfrispiva do zakladny dostupnych

zdroju
Ecosystem Main Components of How the Provisioning of
Services Biodiversity Involved  Mechanisms That Produce the Effect Service Scales to Diversity
Provision of habitat = habitat diversity, includ-  connectivity, landscape heterogeneity, and large landscape units  complex relationship, likely o be different for differ-
ing spatial distribution, are necessary for migrating species and species that need large  ent kinds of organisms
size and shape of land- foraging areas
scape units

s functional composition  some vertebrates need a complex vegetation structure for breed-
of vegetation ing and roosting

» species richness the more species at each trophic level, the more species herbi-
vores, predators, and/or pathogens are provided a resource base

complex relationship; stability depends on identity
of dominant species, not species richness

safurating curve



EKOSYSTEMOVE SLUZBY

Kulturni sluzby e cultural (including use of nature as motif in books,
e estetické film, painting, folklore, national symbols, architect,
e duchovni advertising, etc.)

e spiritual and historical (including use of nature for
religious or heritage value)
* rekreacni * recreational experiences (including ecotourism,
outdoor sports, and recreation)
e science and education (including use of natural
systems for school excursions, and scientific
discovery)

e vzdélavaci



EKOSYSTEMOVE SLUZBY
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EKOSYSTEMOVE SLUZBY A BIODIVERZITA

Uloha organismu z hlediska ekosystémovych sluzeb (Mace et al. 2012):

1. organismy jsou regulatorem ekosystémovych procesi: kolobéh pldnich
Zivin je urcovan slozenim spolecenstev (edafonu) v plidé a fada organismdi
se podili na rozkladu organické hmoty

2. organismy pfimo prispivaji k nékterym statkim (zbozi), které se s rliznym
uspéchem pokousime ohodnotit. Druhy bezprostredné ovliviuji poskytovani
sluzeb pfirodou lidské civilizaci (napf. organismy obsahujici latky vyuzitelné v
potravinarském, farmaceutickém Ci kosmetickém prumyslu). Odhaduje se, ze
40% svétového hospodarstvi je pfimo ¢i nepfimo zaloZzeno na vyuZivani biologickych zdroju
(CBD 2012)

3. organismy samotné jsou statky — i/ druhy, které jsou predmétem obchodu
(ryby, mofrsti zivocichové, stromy, okrasné rostliny, ZivoCichové chovani, jako
jsou mazli¢ci); ii/ druhy vlajkové nebo destnikové, druhy majici pro ¢lovéka
kulturni, nabozenskou cCi estetickou hodnotu



EKOSYSTEMOVE SLUZBY

Gildy

e skupina druhl se spolecnym vyskytem vymezenym podminkami prostredi,
jako jsou teplota nebo vlhkost nebo skupinu druhu, které shodné vyuzivaji
urcité zdroje, napr. potravni (napr. semenozravi ptaci listnatého lesa)

e oznaCujeme tak skupinu organismu, které shodné ovliviuji vlastnosti a
procesy v ekosystému nebo které shodné reaguji na zmény v prostredi
(Wilson 1999)



HORSKE EKOSYSTEMY

Ekosystémové sluzby

Provisioning services: extractive resources that primarily benefit lowland
populations (water for drinking and irrigation, timber, and so on) and
ecosystem production (agricultural production for local subsistence and for
export; pharmaceuticals and medicinal plants; and non-timber forest
products);

Regulating and supporting services: biodiversity, watershed and hazard
prevention, climate modulation, migration (transport barriers/routes), soil
fertility, soil as storage reservoir for water and carbon

Cultural services: spiritual role of mountains, biodiversity, recreation, and
cultural and ethnological diversity



LESNI EKOSYSTEMY
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OBHOSPODAROVANE EKOSYSTEMY
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Figure 26.7. Interactions between Drivers of Cultivated Systems




OBHOSPODAROVANE EKOSYSTEMY

Table 26.4. Biodiversity and Cultivated Systems

Inside Cultivated Outside Cultivated
Systems Systems
Components of crops, livestock, wild food sources
production aquacultured fish
Sources of genetic crops and crop wild crop wild relatives
improvement relatives (also ex situ collections
in gene banks and
breeders collections
Biodiversity providing | “associated biodiversity” .| alternative forage
ecosystem services to |“including soil biota, plants for pollinators

agricultural production

natural enemies of pests
and pollinators, as well
as alternative forage
plants for pollinators;
alternative prey for
natural enemies

etc.inthe wide
landscape

biodiversity that protects
water supplies, prevents
soil erosion, etc.

biodiversity that
protects water
supplies, prevents soil
erosion; etc.

Other biodiversity other biodiversity, other wild biodiversity
including species of
conservation/aesthetic
interest (e.g., farmland
birds)
Key:
italics Definition of genetic resources for food and agriculture

]

Different definitions of “agricultural biodiversity”



URBANNI EKOSYSTEMY

Table 27.9. Priority Problems in Urban Systems and Ecosystem Services at Three Different Spatial Scales

Problem and
Characteristics

Intra-Urban (Urban Systems as
Human Habitats)

Urban-Region (Urban Systems
and Their Biospheres)

Urban-Globe (Urban Systems
and Global Ecosystems)

Priority problem identified

Urban areas most closely
associated with problems

Indirect driving forces

Direct driving forces

Negative impacts associat-
ed with problem

Temporal characterization of
key processes

Example of historically
relevant response

unhealthy and unpleasant living
environments

low-income cities and neighborhoods

demographic change, inequality; trade
and development that ignores ecology
of infectious diseases and urban
ecosystem services

inadequate household access to safe
water, sanitation, clean fuels, land
for housing

spread of infectious diseases, loss of
human welfare and dignity

rapid

sanitary reform

deteriorating relations with adjoining
ecosystems

large, middle-income, industrial cities

industrialization, motorization; trade
and development that ignores impacts
on adjoining ecosystems

ambient air pollution, groundwater
degradation, river pollution, resource
plundering, land use pressures

loss of natural ecosystem services,
‘modern” diseases, declining
agroecosystem productivity

varied

pollution controls

excessive “ecological footprints”

affluent cities and suburbs

material affluence, waste generation;
trade and development that
ignores global ecosystem impacts

greenhouse gas emissions, import
of resource and waste intensive
goods (linear vs. circular flows)

global climate change, loss of
biodiversity, depletion of globally
scarce natural resources

slow

sustainable cities?




SLADKOVODNI EKOSYSTEMY
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Figure 7.4. Managing for Environmental Flows: Contrasts among Matural, Reservoir-affected, and Reconstituted River Discharge
Regimes. Observed alteration of natural flow regimes (left) arises from the provision of freshwater services, as through impoundment on the
Nile River and interbasin transfer to optimize hydropower on the Bumtwood River (Vordsmarty 2002). Environmental flow management
attempts (right) to preserve key facets of the (a) natural flow regime in light of (b) typical 20th century flow distortion after damming. Condition
(c) represents a partially “re-naturalized” flow regime, which retains important hydrologic characteristics: 1) peak wet season flood, 2) baseflow
during the dry season, and 3) a “flushing™ flow at the start of the wet season to cue life cycles, and 4) variable flows during the early wet
season. Flow regime (b) shows many more negative effects than (c), even though both regulate similar volumes of water annually. (Right
panel adapted from Tharme and King 1998)
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Figure 7.7. Ranking of Globally Significant Water Quality Issues Affecting the Provision of Freshwater Services for Water Resource
End Uses. Averages show the general tendencies for specific pollutants, but a wide range is noted, with minima in all cases ranked zero and
maxima often several times more severe than the mean condition. Although this ranking shows organic matter pollution and pathogens to be
relatively more important at the global scale, information to quantify the degree to which water supplies are compromised by pollution is
currently insufficient. Scores are as follows: 0: No problem or irrelevant; 1. Some pollution, water can be used if appropriate measures are
taken; 2: Major pollution with impacts on human health and'or economic use, or aquatic biota; 3: Severe pollution—impacts are very high,
losses involve human health and/or economy and/or biclogical integrity. (Based on expert opinion; Meybeck et al. 1991, updated by Meybeck
2003)



www.koaliceproreky.cz/temata/ekosystemov
e-sluzby-ricni-krajiny/

VIV

upravy rek a transformace ficni krajiny — ztrata mnoha funkci:

transformace povodnové viny, prirozené samodistici procesy, biotopy,
esteticka hodnota, rekreacni potencial
tyto funkce zacinaji chybét - zajiStovany uméle — stavba prehrad, akvaparkd,

revitalizace



EKOSYSTEMOVE SLUZBY RICNI NIVY.

www.koaliceproreky.cz/temata/ekosystemov
e-sluzby-ricni-krajiny/

e rostlinnd (prirtstek polnich plodin, pice, dreva) a Zivoc¢iSna produkce (véetné
ryb a lovné zvére)

e protipovodriova ochrana (transformace povodriové viny a retence sediment)

e ochrana proti suchu (dotace priatoku a zasob podzemnich vod)

e samocisténi vody (retence Zivin)

 rekreace

e Utocisté biodiversity

o stabilizace klimatu (stabilizace uhlikového cyklu a disipace slunecni energie)



EKOSYSTEMOVE SLUZBY RICNI KRAJINY

www.koaliceproreky.cz/temata/ekosystemov
e-sluzby-ricni-krajiny/

e komplexni pfirodni systémy jsou dynamické a tézko predikovatelné

e k jedné ekosystémové sluzbé prispiva vétSinou nékolik jednotlivych, ale
navzajem sprazenych procest (napfriklad bilanci uhliku uréuje primarni
produkce a dekompozice, zavisejici na kolobéhu Zivin a dostupnosti vody)

e sluzby, které maji dopad na subjekty, hospodarici na uzemi daného
ekosystému, Ize vycislit nejlépe (sklizen dreva, lovna zvér, ryby)

o obtiznégji Ize vycislit sluzby s dopadem na Sirsi okoli (protipovodnova ochrana,
Cisténi vody, rekreace)

 nejobtiznéjsi je situace u sluzeb s dopadem na globalni ekosystém Zemé
(stabilizace klimatu sekvestraci uhliku a retenci vody, ochrana biodiversity)



INTERAKCE MEZI EKOSYSTEMOVYMI SLUZBAMI

prehrada Tri soutésky

ochrana pred povodnémi + hydroenergetické vyuziti (priorita)

diky zpomaleni proudéni rozvoj bilharziozy

redukce odstraniovani odpadnich vod (prumyslovych i splaskovych)
prestéhovani 2 mil. obyvatel, zatopeni mnoha sidel a historickych pamatek
sesuvy pudy, eroze pudy (vyZzaduje dalsi presidlovani)

VIV

nejprve lidé podnécovani k hospodareni v ficni nivé a navazné vznikla potreba
ochrany pred povodnémi

dUsledky stavby: nevratné, prostorové rozsahlé, dlouhodobé

https://cs.wikipedia.org/wiki/T%C5%99i_sout%C
4%9Bsky_(hr%C3%A1z)#/media/File:ThreeGorge
sDam-China2009.jpg




Ekosystémové sluzby: k cemu nam jsou?

prednasel David Pithart

http://www.forumochranyprirody.cz

https://www.youtube.com/watch?time_continue=15&v=S4CLy4767M8&feature=emb_logo
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