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Ekologické zaklady environmentalistiky

- Ekologie —

« Environmentalistika —

« Environmentalizmus — env. aktivizmus -
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Ekologické zaklady environmentalistiky

- Ekologie - véda o vztazich organizmu a prostredi, ve kterém ziji, a
organizmu k sobé navzajem

- nehodnotici, vyhradne popisna
- nékdy ekologii nazyvana environmentalistika (obecné )

« Environmentalistika - reSi vztah Clovéka k zivotnimu prostredi, se
zahrnutim jak popisné, tak i normativni slozky
- zaujima hodnotici stanoviska (dobré X Spatne)

« Environmentalizmus — env. aktivizmus - spoleCenské hnuti, s cilem
prosazovat poznatky a zavéry environmentalistiky ve spolecCnosti
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Ekosystém

« dynamicky cirkulacni
systém zivych organizmu |

a jejich neZivého prostfedi, b fongt
mezi nimiz probiha vymeéna |
hmoty, energie a informace

« ekosystemy predstavuji
kvalitu, ze které vzeSla lidska
spolecnost a na ktere je
existencné zavisla

 Clovék - nedilna soucast
rady ekosystémii

e pr. vliv Cloveka na krajinny
ekosystém | —
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Ekologicka stabilita

 schopnost ekosystému vyrovnavat zmény zpusobené vnéjsimi Ciniteli a
zachovavat své prirozené vlastnosti a funkce

o Cim vétSi diverzita ekosystému = tim vetsi stabilita
- napf. monokultura X smiseny les — lykozrout smrkovy
« odolnost (rezistence) —

e pruznost (rezilience) —

« vétSinou obé schopnosti, kapacity omezené !

1e) Volavka popelava (Ardea cinerea) — po&ty obsazenych hnizd v Anglii a Walesu za 42 let obvykle kolisaji

okolo 4 az 4,5 tisic hnizdnich périi. Poetnost populace, odkézané na lov rybek 1f) Sled' severni — ticetileta &asové fada dlovk. V poloviné Sedesatych let vyrazny pokles stavii v diisledku
v nezamrzajicich vodéch, vyrazné klesa po krutych ziméch a pak stoupé na plvodni Grovei. novych technik nereguluvaného primyslového lovu.
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Ekologicka stabilita

 schopnost ekosystému vyrovnavat zmény zpusobené vnéjsimi Ciniteli a
zachovavat své prirozené vlastnosti a funkce

o Cim vétSi diverzita ekosystému = tim vetsi stabilita
- napf. monokultura X smiseny les — lykozrout smrkovy
- odolnost (rezistence) — schopnost ekosystému vzdorovat rusivému vlivu

e pruznost (rezilience) — schopnost ekosystému vratit se po naruseni do
puvodniho stavu

« vétSinou obé schopnosti, kapacity omezené !

1e) Volavka popelava (Ardea cinerea) — po&ty obsazenych hnizd v Anglii a Walesu za 42 let obvykle kolisaji

okolo 4 az 4,5 tisic hnizdnich périi. Poetnost populace, odkézané na lov rybek 1f) Sled' severni — ticetileta &asové fada dlovk. V poloviné Sedesatych let vyrazny pokles stavii v diisledku
v nezamrzajicich vodéch, vyrazné klesa po krutych ziméch a pak stoupé na plvodni Grovei. novych technik nereguluvaného primyslového lovu.
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Ekologicka stabilita

 schopnost ekosystému vyrovnavat zmény zpusobené vnéjsimi Ciniteli a
zachovavat své prirozené vlastnosti a funkce

o Cim vétSi diverzita ekosystému = tim vetsi stabilita
- napf. monokultura X smiseny les — lykozrout smrkovy
- odolnost (rezistence) — schopnost ekosystému vzdorovat rusivému vlivu

e pruznost (rezilience) — schopnost ekosystému vratit se po naruseni do
puvodniho stavu

« vétSinou obé schopnosti, kapacity omezené !
ENVO014 Stabilita a chaos v ekoloqii (ekologicka stabilita)

1e) Volavka popelava (Ardea cinerea) — po&ty obsazenych hnizd v Anglii a Walesu za 42 let obvykle kolisaji

okolo 4 az 4,5 tisic hnizdnich périi. Poetnost populace, odkézané na lov rybek 1f) Sled' severni — ticetileta &asové fada dlovk. V poloviné Sedesatych let vyrazny pokles stavii v diisledku
v nezamrzajicich vodéch, vyrazné klesa po krutych ziméch a pak stoupé na plvodni Grovei. novych technik nereguluvaného prﬁmvslového lovu.
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https://is.muni.cz/auth/predmet/sci/podzim2015/ENV014

Homeostaza

» stav dynamické funkéni rovnovahy — na urovni jedincu az biosféry
« zakladni pfedpoklad snahy vSech organizmu — co nejdéle vykonavat
zivotni funkce
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Homeostaza

» stav dynamické funkéni rovnovahy — na urovni jedincu az biosféry
« zakladni predpoklad snahy v§ech organizmu — co nejdéle vykonavat
zivotni funkce
Princip zpétné vazby
- pozitivni x negativni zp&tna vazba — 5

* pfedpokladem homeostazy jsou soubory funkénich negativnich
zpétnych vazeb udrzujicich systém v ustaleném stavu
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Zpétné vazby v ekosystémech a spolecnosti

Negativni zpétna vazba

e vyrovnavaci homeostaticky mechanismus — na vSech urovnich ekosystemu
(jedinci, populace, potravni fetézce, ekosystémy...)

Pr.: Stabilizace populaci dravce a koristi

1845 1855 1885 1075 1065 1895 1985 1915 1925 19%

Centrum pro vyzkum
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Zpétné vazby v ekosystémech a spolecnosti

Negativni zpétna vazba

 vyrovnavaci homeostaticky mechanismus — na vSech urovnich ekosystému
(jedinci, populace, potravni fetézce, ekosystémy...)

Pr.: Stabilizace populaci dravce a kofisti

Pf. Udrzovani stabilni hladiny cukru v krvi (aktivita enzymu, tlak krve, atd.)

Copyright @ The Hill C: Inc. Permissi quired for duction or display.
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As body cells take up blood glucose,
glucose levels in the blood decline, and insulin
release stops (negative feedback).

1845 1855 1885 1075 1065 1895 1985 1915 1925 19%

take up more glucose.

() Negative feedback

P¥.: Ekonomické sankce za znedistovani ZP, tresty obecné
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v prostredi

©)



Presenter
Presentation Notes
http://apbiomaedahs.weebly.com/uploads/1/8/4/0/18405139/317264611_orig.jpg?348


Zpétné vazby v ekosystémech

HOW WOLNVES CHANGE RINVERS

JAK VLCI MENI REKY
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https://www.youtube.com/watch?v=7E8DZYeMMiA

Zpétné vazby v ekosystémech a spolecnosti

Pozitivni zpétna vazba — v ekosystémech veéetsinou fatalni

—vznik nového eko-systému
Pr.: Vymirani rostlinnych a Zivo€iSnych druhu (sniZzovani biodiverzity)

- Zpusobuje nestabilitu po€tu odolnéjSich druhu

- vykyvy teplot (vymiranim rostlin) a zhorSovani prostredi, atd.

120

Source: MA

100)

100 =<

Terrestrial species

Marine species
80 -

All vertebrate species
(Living Planet Index)

Population Index (1970

60 | The Living Planet Index is an indicator
of the state of the warld's biodiversity:
it measures trends in populations of X
vertebrate species living in terrestrial, species
freshwater, and marine ecosystems.

40 1 1 1 1 1
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Freshwater
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Zpétné vazby v ekosystémech a spolecnosti

Pozitivni zpétna vazba — v ekosystémech veéetsinou fatalni

—vznik nového eko-systému
Pr.: Vymirani rostlinnych a Zivo€iSnych druhu (sniZzovani biodiverzity)

- Zpusobuje nestabilitu po€tu odolnéjSich druhu

- vykyvy teplot (vymiranim rostlin) a zhorSovani prostredi, atd.

120

Source: MA

Pr.: Odmeény a pochvaly

100)

Terrestrial species

Marine species

All vertebrate species
(Living Planet Index)

Pr.: Vztah lidské populace,

Population Index (1970

60 | The Living Planet Index is an indicator

produkce potravy a ofhe sate of e worlds Hodiversy

vertebrate species living in terrestrial, species
0/ 2 freshwater, and marine ecosystems.
- | | 1 1 |
teChnOIOqI I C 1970 1975 1980 1985 1950 1995 2000

Pr.: Zelena revoluce — technol. inovace — zvySeni zeméd. produkce
— vzrust poctu obyvatel — vzrust poCtu potencialnich investoru — vice
technol. inovaci — zvySeni zeméd. produkce — vzrust poctu obyvatel...
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Zpétné vazby v ekosystémech a spolecnosti

Pozitivni zpétna vazba — v ekosystémech veéetsinou fatalni

—vznik nového eko-systému
Pr.: Vymirani rostlinnych a Zivo€iSnych druhu (sniZzovani biodiverzity)

- Zpusobuje nestabilitu po€tu odolnéjSich druhu

- vykyvy teplot (vymiranim rostlin) a zhorSovani prostredi, atd.

120
Source: MA
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produkce potravy a|* | imsisis imisns Freshvter :
vertebrate species living in terrestrial, species
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Pr.: Zelena revoluce — technol. inovace — zvySeni zeméd. produkce
— vzrust poctu obyvatel — vzrust poCtu potencialnich investoru — vice
technol. inovaci — zvySeni zeméd. produkce — vzrust poctu obyvatel...
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Nosna kapacita prostredi, rustové krivky populaci

« NKP — vlastnost prostredi udavajici, jak velka populace v tomto prostredi
muze dlouhodobé Zit bez jeho naruseni

RK typu S — loqgisticky rust — rlist a ustaleni populace na Urovni NKP

 plusobi negativni zpétna vazba mezi populaci a vlastnostmi prostredi

« limitujici faktory napf. hustota populace, dostupnost zdroju, po¢et dravcu
 ustanoveni dynamické rovnovahy

Pr. populace dravcu a kofisti, poCet stromuU na urcité ploSe, atd.

Exponential ve Logistic Growth
vs Fluctuating Population Size

1300 - :
a |y,! ng baba,ity i
1000 - : -
[ Rp— ———— - —

an | o/ - f’g"k i E E {J ! o
E a0 N IFAY .,...'J" W ' il
= { |
g .
G0 ==
=]
'E 400 -
=]
=

200

0 . !
g 5§ 4b 15 20 25 30 35 40 45 B0 55 08D A5 7D 75 80
Year/Generation

-~ Expanantial Grovth == |_gislic: Growh = Fiictughing Siza #1 —— Flucluating Size #2

1e) Volavka popelavé (Ardea cinerea) — poéty obsazenych hnizd v Anglii a Walesu za 42 let obvykle kolisaji
okolo 4 az 4,5 tisic hnizdnich pérd. Podetnost populace, odkézané na lov rybek
v nezamrzajicich vodach, vyrazné klesd po krutych ziméach a pak stoupé na puvodni Girovei.
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Nosna kapacita prostredi, rustové krivky populaci

RK typu J — exponencialni rust — prestreleni NKP, nasleduje kolaps

* v pfipadé zasoby €i obnovy zdroju E a materiall muze po kolapsu
populace opét nasledovat rust

» v ekosystémech neni Casté, vetsinou pritomen limitujici faktor
Pr.: narusty vodniho kvétu sinic, populace lumikau...

» plati také pro lidskou populaci, a to diky zvySovani NKP stale
pokrocCilejSimi technologiemi zavislych na rostouci spotrebé E, surovin

= ofenzivni adaptace

Exponential vs Logistic Growth

1804 Earth population reaches ,Lbilli;c'm o 240

Mumber of Individuaks

1960 ~ 3billion

2001

1989 5 billion
1999 6 billion
" Since 1950, we have consumed
more resources than in all of
previous history combined!
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• na těchto technologiích a spotřebě energie je však lidská populace dnešního typu bytostně závislá !



Potravni retézce v ekosystémech

|. Pastevne koristnicky

e rostliny —» konzumenti 1. radu
(bylozravci) - konzumenti 2. fadu
(masozravci a vsezravci).

- velikost tela se zvetsuje a pocCetnost
jedincu v populaci zmenSuje

Il. Detritovy (rozkladacsky)

« odpadavani mrtvé biomasy (pf.
listy) — rozkladani rozkladaci (pf.
zizaly) az k houbam a bakteriim

(puda, voda)

Centrum pro vyzkum
toxickych latek
v prostredi
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Potravni retézce v ekosystémech ﬂ\

Predat

|. Pastevneé koristnicky

e rostliny —» konzumenti 1. radu
(bylozravci) - konzumenti 2. fadu
(masozravci a vsezravci).

Secondary Consumers

- velikost tela se zvetsuje a pocCetnost
jedincu v populaci zmenSuje

Primary Consumers
Herbivores

Il. Detritovy (rozkladacsky)

« odpadavani mrtvé biomasy (pf.
listy) — rozkladani rozkladaci (pf.
zizaly) az k houbam a bakteriim

(puda, voda)

Potravinova pyramida

e organizmus na vysSim stupni
pyramidy se zivi organizmem nize
« udava se v pocetnosti k biomase, toku energie

* smérem vzhuru - velké ztraty energii v fadech 1000 : 100 : 10 : 1

Centrum pro vyzkum
toxickych latek
v prostredi




Vyvoj ekosystémui

sukcese — vyvoj spolecenstva systematickym nahrazovanim druhd
» studované napf. na lavovych polich (primarni x sekundarni sukcese)
liSejniky, mechy — jednoleté rostliny — viceleté rostliny — kefe — stromy

Centrum pro vyzkum
toxickych latek
v prostredi
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Př.: merlík, pýr (plevely), lišejník, myš domácí, hraboš (drobní savci)
		Př.: velcí savci (včetně člověka), dub, borovice...



Vyvoj ekosystémui

sukcese — vyvoj spolecenstva systematickym nahrazovanim druhd
» studované napf. na lavovych polich (primarni x sekundarni sukcese)
liSejniky, mechy — jednoleté rostliny — viceleté rostliny — kefe — stromy

Kolonizacni strategie

o r-stratégove — typicti pro ranna stadia sukcese, strategie rychlého zivota
- ddraz na mnozstvi a mobilitu potomku; konkurenceschopnost upozadéna
» K-stratégove — typicti pro pozdni stadia ekosystému
- ddraz na kvalitu a konkurenceschopnost potomku, ¢asto dlouhovéci
©)
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Home | Features | Health | Humans 1 . x
Living in the moment
EE-F 2 2 Teenaged mothers and absent fathers may be
evolution's answer to a shorter life expectancy

FEATURE 14 July 2010

@ P t Richest
Die young, live fast: The evolution of oorest © Riches
HEALTHY LIFE EXPECTANCY FOR FEMALES (YEARS)
an underclass
They're often branded as thoughtless and irresponsible, but teenage mothers and L _ e

deadbeat dads may be making the best of their bad situations
685

MEAN AGE AT FIRST BIRTH

22 4
30 J:
CHILDREN AGED 5 WITH NO FATHER FIGURE :-I

22.4%

7.1%

SOURCE: MILLEMMILIM C

As the environment gets better, individuals start investing more in their family
and romantic relationships, and become less impulsive and less aggressive.

C(—'I'Itr'..l"i" Pro '.'}'..'ZI'ZUI'I'.
B

toxickych latek
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In contrast, in a more favourable and predictable environment, organisms switch to a slow life strategy. They mature and reproduce later, invest more in offspring and pair-bonding, and become more patient and more forgiving.
The same ability to switch also exists in humans, and an abundant stream of research shows that as the environment gets better, individuals start investing more in their family and romantic relationships, and become less impulsive and less aggressive (New Scientist, 17 July 2010, p 40). For example, women from more affluent neighbourhoods are likely to have babies at a later age. They have larger babies and breastfeed more, both of which make it more difficult to get pregnant again.
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Ekosystémy a lidsky blahobyt

SLUZBY EKOSYSTEMU

Podplrné
« OBEH ZIVIN

» TVORBA PUDY
» PRIMARNI PRODUKCE

Zasobovaci

* POTRAVA
» SLADKA VODA

« DREVO A VLAKNA
* PALIVO

Regulaéni

» REGULACE PODNEBI
» REGULACE ZAPLAV

» REGULACE NEMOCI

» CISTENI vODY

Kulturni

« ESTETICKE
* DUCHOVNI
+ VZDELAVACI
» REKREACNI

ZIVOT NAZEMI - BIOLOGICKA ROZMANITOST

SLOZKY BLAHOBYTU

Jistoty
« OSOBNI BEZPECNOST

.+ JISTY PRISTUP KE ZDROJUM

+ BEZPECI PRED POHROMAMI

Zakladni material

pro dobry Zivot

» POSTACUJICI ZIVOBYTI

» DOSTATECNA VYZIVNA STRAVA
» PRISTRESI y

» PRISTUP KE ZBOZI

Zdravi

» SILA

» POCIT ZDRAVI

» PRISTUP K CISTEMU
VZDUCHU A VODE

Dobré spoleéenské vztahy
* SPOLECENSKA SOUDRZNOST
+ VZAJEMNA UCTA

* SCHOPNOST POMAHAT OSTATNIM

Svoboda volby
a ¢inu
PRILEZITOST MOCI
DOSAHNOUT TO,
CO JEDINEC POVAZUJE

ZA HODNOTNE
DELAT A BYT

Zdroj: Millennium Ecosysiem Assessment

TLOUSTKA
Sila vazby mezi sluzbou ekosystému
a lidskym blahobytem

maly =—= sglabj

BARVA

Potencial pro zprostredkovani
socioekonomickymi faktory

stredni C— stfedni

BN vysoky [ sina



Ekosystémy a lidsky blahobyt
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Ekosystémy a lidsky blahobyt

crop

infectious  production
disease > forest
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Photo Credits
Streams, rivers & lakes: Paul Fusco, NRCS

Stream buffers: Lynn Betts, NRCS

Ground water: Dwight Burdette, Wikamedia [cc by 3.0)
Wetlands: Ron Nichols, NRCS

Natural land cover: Jessica |ahre, EPA contractor

Land mangement: Lynn Betts, NRCS

Pollution: Eric Vance, EPA

Invasive species: Jeremy McDonald, U5, Forest Service
Hydrologic alteration: Laurie Bernstein, US. Forest Service
Bindiversity conservation: Eric Vance, EPA

Public health: Elizabeth Ferrer

Drinking water: Eric Vance, EPA

Recreation, culture, and aesthetics: Joe Peaco, NP5

Food, fuel, and materials: Eric Vance, EPA
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This EnvireAllas eco-wheel was created
by Jessica Jahre, EPA conlractor
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The Costs of Clean Water

Here are some global and local indicators of our depen-
dence on the water filtration and purification services that
ecosystems provide. The human and economic costs of try-
ing to replace them can be high.

Percentage of the world’s population that lacks access
to clean drinking water:
28 percent, or as many as 1.7 billion people (UNICEF 2000)

Number of people who die each year because of pol-
luted drinking water, poor sanitation, and domestic
hygiene:

5 million. Additionally, waterborne diseases such as diar-
rhea, ascariasis, dracunculiasis, hookworm, schistosomia-
sis, and trachoma cause illness in perhaps half the popula-
tion of the developing world each year (WHO 1996).

Percentage of urban sewage in the developing world
that is discharged into rivers, lakes, and coastal

waters without any treatment:
90 percent (WRI et al. 1996:21)

Amount spent on bottled water worldwide in 1997:
$42 billion (Beverage Industry 1999)

Amount U.S. consumers spent on home water filtra-
tion systems in 1996:
$1.4 billion (Trust for Public Land 1997:24)

Cost incurred by households in Jakarta that must buy
kerosene to boil the city’s public water before use:

Rp 96 billion or US$52 million a year (1987 prices) (Bhatia
and Falkenmark 1993:9)

Replacement cost of the water that would be lost if thir-
teen of Venezuela's National Parks that provide critical
protection for urban water supplies were deforested:
$103 million to $206 million (net present value) (Reid
forthcoming:6)

Typical cost to desalinize seawater:
$1.00-$1.50 per cubic meter (UNEP 1999:166)

Amount of open space and critical recharge area
paved over every day in the United States:
11.7 km? (TPL 1997:3)

Estimated_annual value of water guality improvement
provided by wetlands along a 5.5-km stretch of the

Alchovy River in Georgia, USA
$3 million (Lerner and Poole 1999:41)

Cost to construct wetlands to help process and recy-
cle sewage produced by the 15,000 residents of
Arcata, California:

514,600 for a 40-ha system (Marinelli 1990). The city's alter-
native was to build a larger wastewater treatment plant at a

cost of $25 million (Neander n.d.).



Primary Goods and Services Provided by Ecosystems

Agroecosystems

Coastal
Ecosystems

Forest

® Food crops
® Fiber crops
® Crop genetic resources

® Fish and shellfish

m Fishmeal (animal feed)

m Seaweeds (for food and
industrial use)

m Salt

m Genetic resources

E Timber

® Fuelwood

® Drinking and irrigation
water

® Fodder

® Nontimber products
(vines, hamboos, leaves,
etc.)

® Food (honey, mushrooms,

fruit, and other edible

plants; game)
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® Maintain limited watershed functions (infiltration, flow control,
partial soil protection)

® Provide habitat for birds, pollinators, soil organisms important
to agriculture

® Build soil organic matter

m Sequester atmospheric carbon

B Provide employment

® Moderate storm impacts (mangroves; barrier islands)
® Provide wildlife (marine and terrestrial) habitat

® Maintain biodiversity

® Dilute and treat wastes

® Provide harbors and transportation routes

B Provide human habitat

® Provide employment

® Provide for aesthetic enjoyment and recreation

® Remove air pollutants, emit oxygen

® Cycle nutrients

® Maintain array of watershed functions (infiltration, purification,
flow control, soil stabilization)

® Maintain biodiversity

m Sequester atmospheric carbon

® Moderate weather extremes and impacts

® Generate soil

® Provide employment

® Provide human and wildlife habitat

® Provide for aesthetic enjoyment and recreation
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Primary Human-Induced Pressures on Ecosystems

Agroecosystems

Goastal

Ecosystems

Forest
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® Conversion of farmland to urban and
industrial uses

= Water pollution from nutrient runoff and
siltation

= Water scarcity from irrigation

® Degradation of soil from erosion, shifting
cultivation, or nutrient depletion

® Changing weather patterns

= Overexploitation of fisheries

® Conversion of wetlands and coastal habitats

® Water pollution from agricultural and
industrial sources

® Fragmentation or destruction of natural
tidal barriers and reefs

® [nvasion of nonnative species

= Potential sea level rise

= Conversion or fragmentation resulting
from agricultural or urban uses

= Deforestation resulting in loss of biodiver-
sity, release of stored carbon, air and
water pollution

= Acid rain from industrial pollution

= Invasion of nonnative species

= Overextraction of water for agricultural,
urban, and industrial uses

= Population growth

® |ncreasing demand for food and industrial goods

= Urbanization

® Government policies subsidizing agricultural
inputs (water, research, transport) and irrigation

= Poverty and insecure tenura

= Climate change

= Population growth

B [ncreasing demand for food and coastal tourism

® Urhanization and recreational development, which
is highest in coastal areas

B Government fishing subsidies

® [nadequate information about ecosystem
conditions, especially for fisheries

= Poverty and insecure tenure

® Uncoordinated coastal land-use policies

= Climate change

= Population growth

® [Increasing demand for timber, pulp, and other fiber

® Government subsidies for timber extraction and
logging roads

= Inadequate valuation of costs of industrial air
pollution

= Poverty and insecure tenure
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- pokryvaji 3 % zemske souse

- vazou 1/3 uhliku vazaného
suchozemskym systéemem

- zmeéna klimatu zpusobuje i
zmeny v téchto ekosystemech
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Saved by the sinks

Of all the carbon produced by human activity
since 1750 - nearly 2000 gigatonnes - about a
quarter has been absorbed by the land

Carbon Carbon
emissions sinks

Coal 673Gt

Oil 496Gt

Gas 202Gt

Cement 36Gt ] Ocean 590Gt

Total land 528Gt

Peatlands

SOURCE: IPCC(2007) WCI, CLOBAL CARBON PROJECT, CIAC, NOAA

Land use 590Gt 175Gt
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