Ill. Faze — Kategorie dopadu

©):

problém v ZP, ktery je zplisobovan lidskou &innosti a ke
kteremu Ize priradit vysledky z inventarizace

hlavni diivod LCIA je ochrana kvality ZP pro dalsi gen.
vybér kategorii dopadu predurcuje komplexnost studie
LCA neuprednostnuje zadnou kat. dop., ale nabizi nastroje,
jak vycCislit zasahy do jednotlivych kategorii a jak porovnat
jejich zavaznost

jaké znate kategorie dopadu???
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Nejcastéji pouzivané kat. dop. v LCA

Kategorie dopadu | Midpointové kategorie dopadu Endpointové kategorie dopadu

Ubytek neobnovitelnych Ubytek dostupnosti surovin na trhu
(abiotickych) zdroju Klimatické zmény
Globalni oteplovani Lidské zdravi

5, : Ubytek stratosférického ozénu Kvalita ekosystémii

Laklad'}' Humaénni toxicita

kategorie dopadu Bt

vétSiny metodik LCIA

(sladkovodni, morsk4, terestrickd)
Vznik fotooxidantt

Acidifikace
Eutrofizace
VyuzZivani krajiny — zébor Vyuzivani krajiny — produkéni
a preména krajiny schopnost ekosystému
Specifické Ekotoxicita Finan¢ni hodnota
kateg{]rie dopadu (sladkovodni a morské scdimcnty) Ekofaktor
nékterych metodik LCIA RGPS IRZTT Biodiverzita
Vyuzivan{ krajiny Ztraty na Zivotech

(pokles mnozstvi vyuzitelné krajiny)

Ubytek obnovitelnych (biotickych) zdroji
Dalsi Odpadni teplo

kategorie dopadu, Hluk

jez dosud nebyvaji Zapach (zapichajici plyny)

soucasti metodik LCIA Dezertifikace (vznik pousti)

Zapach (zapachajici kapaliny)




Déeleni kategorii dopadu

surovinove (spotreba zdroju)
X
intervenéni (emise do ZP)

©)
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Déeleni kategorii dopadu

surovinove (spotreba zdroju)
X
intervenéni (emise do ZP)

globalni - latky pasobici dlouhodobg, rel. persistentni, mobilni —p#?
X

regionalni - pasobeni v regionu (100-1000 km), kde znecidtovano — pi?
X

lokalni — dopady zpUsobeni konkrétnim zdrojem (jednotky km) — pi?

Centrum pro vyzkum
toxickych latek
v prostredi
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Casovy rozsah env. dopadti

- ruzné dopady pusobi v ruznych ¢asovych horizontech

Centrum pro vyzkum
toxickych latek
v prostredi
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Casovy rozsah env. dopadl

Kategorie dopadu

Casovy rozsah

Globdln oteplovini

Po dobu pfitomnost plynu v atmosfére; od okamzitého i¢inku po staleti

Ubytek stratosférického ozdnu

Po dobu pritomnosti plynu v atmosfére; mezi 2-3 lety aZ po staleti

Vznik fotooxidantd

Zavisi na reaktivité plynu; hodiny aZ tydny

Acidifikace

Dy aZ roky

Eutrofizace vod a pad

Dny aZ roky

Persistentni toxicita

Mésice u nejjedovatéjiich litek a nejeitlivéjSich organismui
a desetileti pro nejstilejsi Iatky

Toxicita a ekotoxicita

0d hodin v piipadé akutni toxicity jedovatych latek a bodoyyeh zdroji
zneCidténi aZ po desetileti u stabilnich litek s dlouhodobou emisi
do prostredi

Odpady

Od tydnh u vzduSnych emisi ze sklddek aZ po staleti u stabilnich materiall
a prisaki do podzemnich vod

Cerpini neobnovitelnyich surovin

U nevratného vyuZiviini fosilnich surovin — miliony let

Cerpdni obnovitelnych surovin

Zavisi na rychlosti obnovy zdroje

Centrum pro vyzkum
toxickych latek
v prostredi
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. Globalni oteplovani a klimatické zmen

Globalni oteplovani x klimatické zmény ?

Introduction

How does Earth stay warm and comfortable in
the coldness of space? Temperatures on Earth
are livable because of a natural process we call

the greenhouse effect.

" It Starts With the Sun » |

INTRO ' ITSTARTSWITHTHE SUN  GREENHOUSE EFFECT = GREENHOUSE GASES = EXPLORE MORE L,



http://environment.nationalgeographic.com/environment/global-warming/gw-overview-interactive/

Emise sklenikovych plynu

World Greenhouse gas emissions by sector

Sector End Use/Activity Gas

Transportation

Tnsport
Residential Buildings  9,9%

Food & Tobac
Chemicals

Cement

1
L]
1
1
1
L]
1
1

Deforestation
Afforestation
Reforestation
Harvest/Management
Other
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http://climate.nasa.gov/ClimateTimeMachine/climateTimeMachine.cfm

Indikatory GW a zmeén klimatu

GLOBAL CLIMATE CHANGE

Vital Signs of the Planet

b ] . gy ]
IO i =

Home 'y _ f ;
CARBON DIOXIDE CONCENTRATION | GLOBAL SURFACE TEMPERATURE | ARCTIC SEA ICE | LAND ICE | SEA LEVEL

. Key Indicators 7

Evidence

Causes Carbon DIOXIde Co ncentratlon ¥ download data
Effects Data updated 01.11.12
— PROXY (INDIRECT) MEASUREMENTS DIRECT MEASUREMENTS: 2005-PRESENT
Uncertainties Data source: Reconstruction from ice cores. Data source: Monthly measurements (corrected for average seasonal
Credit; MOSAR cycla). Cradit: NOAS

NASA's Role | |
| |  CURRENT+—| 304 — |

Missions 380 | 1 T 392 | | | | | | .

£ I I i | ; |
Key Wehsites = o | | | I |1

E .| HIGHEST HISTORICAL CO, LEVEL - . 388- | | | I | |
INTERACTIVES z 386 | | /\/_,I.,«/' | |

é_l. 384 1 | | | |
IMAGES AND VIDEO s At I I |

=3 | | |
CLIMATE KIDS e | | | |

2 |
FOR EDUCATORS | | | | | | |
400 350 300 250 200 150 100 50 1] 2005 2006 2007 2008 2009 2010 2011 2012

ENERGY INNOVATIONS Thousands of Years bafore today {0 = 1850) Year

Centrum pro vyzkum
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http://climate.nasa.gov/keyIndicators/

Likely Scenarios if Climate Change Continues v SELECT CLIMATE IMPACTS

S, fmmﬁﬁ;n uuu_ﬁﬁss “-i . REDUCTIONS IN.SEA ICE

o " e T i
’ -'i'mcnilslﬂa ﬂfms — E@mﬂfcﬁl e uﬂHAHEm‘&TIELIJS
| » DECREASED'SNOWPACK = aLACé!EA?ED DISEASE
oy #SEVERE STORMS o RECEDING GLACIER
W o GHDWIHE 'SEASUHS_ . mUNSUSTAINABLE DEVELOPMENT
i L % ® POPULATIONS AT RISK— - vy B
» SPECIES EXTINCTION ~ *, CHANGING RANGE OF msansE (-
" CHANGES [N PRECIPITATION [ e 1”*955 ”F B'““'“EHS'”
@ RISING SEA LEVELS | _eFLOODING | wy :
Y ' @ DROUGHT Y G CHANGING FORESTS

=B 7 &7 T 7 WHAT YOU CAN DO TO HELP »



http://environment.nationalgeographic.com/environment/global-warming/gw-impacts-interactive/
http://zpravy.idnes.cz/ledy-taji-lode-testuji-severni-cestu-z-asie-do-evropy-p0l-/zahranicni.aspx?c=A090910_100532_zahranicni_btw
http://atominfo.cz/2012/11/poprve-byl-zkapalneny-zemni-plyn-prepraven-po-severni-namorni-ceste/

NewScientist JCivy Courry. |

& - -
At this location
YOUR WARMING WORLD = .
The heat is on for the planet as a whole, but 4
what hias been happening where you live? o
Click on the map to find out, or enter a - 3
location in the search box at top right. = 2
=]
The initial map shows average temperatures E 1
over the past 20 years; use the drop-down =
menu to see maps for earlier periods. E 0 Wﬂ
More: Read our Climate change topic guide 5 -1
and [earn about the data and graphic. 'E
-2
£
8 -3
=
5 4
5 -
£ Five-year average
= 5

1900 1820 1940 1960 1930 2000

Global average

0 it

18900 1920 1840 1980 1950 2000

Difference from 1951-1980 average (°C)

-3 0 +3

Source: NASA Goddard Institute for Space
Studies Surface Termperature Analysis


http://warmingworld.newscientistapps.com/

Cast dopadového fetézce emise GHG

=]

Zadrzovani slune&ni energie ~ VetSimnozstvi
= I" stratosférickych oblaku
Zvy3eni teploty atmosféry
Migrace ‘
Ci rozsifeni Ovlivnéni mofskych proudu
prenasecl
roroR R
sgionanl Zmenye e [ Taniledovcl <
5
Dezertifikace Zvyseni hlladinyr moii <
\ v
Poskozeni zdravi zvifat a rostlin ‘Zasazeni pobfeznich
oblasti
v v
Zemédeélské ztraty '« ™ Nedostatek pitné vody 4
v ! l
Lidské zdravi P
(rozsiFent Eoes.
malarickych odiverzity
oblasti) ;
I » Finanéniztraty |«




Indikatory globalniho oteplovani

Midpointovy indikator — radia¢ni uc¢innost (W/m?)

- mnozstvi E absorbovaného IR vztazené / plochu zemeé / sek.
- bilance mezi dopadem zar. na zem a vyzar. zpet do vesm.

- radiacni ucinnost je popisovana potenc. glob. otepl. GWP

GWpP GWP,_,

11}

kg CO -eq/kg kg CO,-eq/kg

N.O | 275 296 156
CHF,(HFC-23) 9400 12000 10000
SF, 15100 22200 32400

Centrum pro vyzkum
toxickych latek
v prostredi
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Indikatory globalniho oteplovani

Midpointovy indikator — radia¢ni uc¢innost (W/m?)

- mnozstvi E absorbovaného IR vztazené / plochu zemeé / sek.
- bilance mezi dopadem zar. na zem a vyzar. zpet do vesm.

- radiacni ucinnost je popisovana potenc. glob. otepl. GWP
Endpointovy indikator klimatickych zmén — pr. zvySovani
hladiny mofi, mizeni druhu, dopady na lidské zdravi...

GWpP GWP,_,

11}

kg CO -eq/kg kg CO,-eq/kg

N,0 275 296 156
CHF, (HFC-23) 9400 12000 10000
SF 15100 22200 32400

Centrum pro vyzkum
toxickych latek
v prostredi
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Uhlikova stopa (carbon footprint)

- celkové mnozstvi GHG vyprodukovanych b&hem ZC prod.
- VYjadFUje Se jakO C02 ekv. Tracking Carbon Emissions

A footprint comparison of total carbon diexide emissions by nation and per capita
shaws there's plenty of room for smaller countries to reduce their carbon footprints.

- zjednodusena LCA zamerena i
jen na mldp ointovou kate gorii TotalCarbon Emissions by Nation___Total Carbn Emissians PerCapita
dopadu globalni oteplovani
- metodou LCIA pro uhlik. st.
je GHG protocol

Eaurtaian

celani -
HewCabrimi
Ha

§ surt it
China's poeal emiasions o
load the world, b

el deired b its b

papulatia, its ranking

b e I3 baads alas Mabvraty — | dreps down the per

P fuiara : enpita Hsz.

Boiria siv Hsaegsing

The United States &s
0. 2 fox toral enrissions
bur Amaricans shrink
dawn ba u respestable
rankin fine with other
industriatized citizens.

Tiny Gibraliar tops the
per capita s due ta it
nerd ra import mast
maruficrared goods—

4 reality alo seen in many |
smallistand nations.

Bafamas, T
Buslebonie

Gapraalshnts -
V

Iimsicn
Hotheiats atibr

-y

s =

e sibum

v Whguien

SathleantMess 0
Doririca —

] e ||

Centrum pro vyzkum e
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DESIGH: STHWPCAD RAF STUDD


http://scienceblogs.com/deanscorner/Carbon_Footprint_Resize.jpg

Uhlikova stopa — LCA dvou kavovaru
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. Ubytek stratosférického O, (OD - Oz. depl.)
The @@zone Hole

e



http://www.youtube.com/watch?feature=player_embedded&v=AU0eNa4GrgU

Historie objevu spojenych s ubytkem O,

1928 — objev chloro-fluoro-uhlikatych latek (CFC)
chemicky stale, netoxické, nehorlavé, nekorozivni
vyborne izolanty (nizka teplotni vodivost), teplota
varu CFC11 je 23,7 °C = vyborné chladivo do

klimatizaci a lednic¢ek

vyborna rozpoustedla pro Cisténi kovu
velmi levna vyroba a snadna likvidace — odparit je

do ATM

Spotreba CFC v USA (1985)

Prumérna svétova spotr.

130 mil. lednic+mraz.
45 mil klimatizaci
90 mil automobilt

1kg/osobu/rok

Teoreticky nenahraditelné = = =

CFC END USES
IN THE US IN 1987

In percentage
of all CFC uses

o
o0 Aerosols * 3.5%
Medical sterilants

6.5%

Other refrigeration

17%

| Car air conditioning

20%

50% — Solvents

21%

7| Plastic foams

32%

0% -

|
| *Note that CFCs in aerosols were

banned in the US in 1978.

Source: US Environmental Protection
Agency, 1992 (cited by WRI 1996).
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September 1981 September 1987

September 1993 _ September 1999

Dobson Units

300 400




CHEMICAL OZONE DESTRUCTION PROCESS
IN THE STRATOSPHERE
50 J

e “CrHLORINE ProC nad poly?

sy || EFEMGLECULES: v

Conversionof Chlorine from
“Active” to “Inactive"” States

Ozone ("’2

\AA
layer = ci0M%2y cione,

1 11 UY Radiation
| B B |

—-  H C
4

L - ”
~Chlorinated Active “Inactive”
Fluorocarbon Chlorine Chlorine

10

0DS releas
JDS JSE Effect of Polar Stratospheric Clouds

HCFCs N20

“Inactive” S “Active”
H,-!Eﬂ',ly_f Chlorine UV Radiation } 1 1 Chlorine

nTn1a uz
Halon i iy
- s bromide soros WoSe o M
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®
@
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http://www.theozonehole.com/images/o3split.gif

< UVC ___ uvs UVA _ o
range range less
absorbed absorbed harmful
2000 - by-oxygen by ozone -
‘E
E 1

& v ’

T © solar radiation at the

c = \

oo top of the atmosphere —

8D solar

1 - = i ;

3 o a | radiation at
E ground level
2 UVB i

e absorbed
by ozone .
transmitted to
———earth's surface
0.2 0.3 0.4
wavelength (m)

FIGURE 5-2 Absorption of Light by the Atmosphere

Incoming ultraviolet light from the sun is almost totally absorbed by oxygen and ozone in the atmosphere.
(6) Ozone particularly absorbs radiation in the range called UVB, which is dangerous to living things. {Source:

UNEP.)




Ubtek stratosferického Og_nad Arktidou

Stratospheric ozone

Mixing ratio (ppmv) at 470K
MACC analyses by IFS-MOZART

27 Mar

www.gmes-atmosphere.eu

o T s [ 016 | _f\ R

e T |

%
4

s 0:241/0:30



Save the Ozone Layer, Give Global Warming a Boost?



http://news.nationalgeographic.com/news/2010/01/100127-ozone-hole-global-warming/

Aktualni problém — N,O

NITROUS OXIDE: A MAJOR CULPRIT AFTER 2010

Emissions

Thousand ODP Tonnes We have galculated the ozone-depleting potentﬂlal of N20 to be roughly 50 percent larger
when chlorine levels return to the year-1960 level

1200 - To understand why, Ravishankara says, it helps to know how CFCs and N,O damage ozone. Solar ultraviolet

radiation breaks CFC molecules apart, creating chlorine and chlorine oxides. "These are what destroy ozone,"
he says, not the parent CFCs. Similarly, N,O doesn't directly damage ozone. Chemical reactions in the

C FCS stratosphere must first strip away one of that molecule's nitrogen atoms — forming nitric oxide, or NO. This
1000 — stripped down molecule, he explains, is what actually wreaks havoc with ozone. “Nitrogen oxides and chlorine
oxides kind of oppose each other in destroying stratospheric ozone,” the scientist explains. “In other words,

N,O offsets the ability of chlorine oxides to destroy ozone. And vice versa.”

800
Source: Janet Raloff, Nitrous oxide fingered as monster ozone slayer, ScienceNews, August 27th, 2009.
= Carbon tetrachloride and Methyl chloroform
400

200 N20

-
- o N 7 A -
--._

0
I I
1970 1980 2000

* Tonnes multiplied by the ozone depleting potential of the considered gas.

2020 2040 2060 2080 2100

Source: A. R. Ravishankara, John S. Daniel, Robert W. Portmann, Nitrous oxide (N20): The Dominant Ozone-Depleting Substance Emitted in the 21st Century, Science, August 2009.
Centrum pro vyzkum
toxickych latek
v prostredi




Aktualni problém — N;O

©

Nitrous oxide anthropogenic emissions

Million tonnes
N>0 emissions in the

0~ agricultural sector are projected \
to increase due to:
1 ] . Ll
Vanure 4 Growth m_meat Agriculture
consumption represents
2~ (more manure almost 80 % of
produced) all anthropogenic
_ N,O emitted
3
4 - Fertilizers 4 Biofuel crops area extension
(more fertilizers used)
5 _ 7/
Industry and transport
6 Biomass burning
7

Source: Eric A. Davidson, The contribution of manure and fertilizer nitrogen to
atmospheric nitrous oxide since 1860, Nature Geoscience, August 2009.



Cast dopadového retézce latek poskozujicich O,

Emise latky zpusobujici Ubytek stratosférického 0zénu
(freony, halony apod.)

!




Cast dopadového retézce latek poskozujicich O,

Emise latky zpusobujici Ubytek stratosférického ozénu
(freony, halony apod.)

.] Chemické reakce uvolfiujici CI' a Br™ z pavodnich latek (vliv reaktivity a pologasu rozpadu latek) ‘

I




Cast dopadového retézce latek poskozujicich O,

Emise latky zpusobujici Ubytek stratosférického ozénu
(freony, halony apod.) '

: Chemické reakce uvolfiujici CI' a Br™ z pavodnich latek (vliv reaktivity a pologasu rozpadu latek) ‘

r
Rozklad ozdnu ve stratosféfe

] i)

Pokles koncentrace ozdnu ve stratosféfe




Cast dopadového retézce latek poskozujicich O,

Emise Iatky zptsobujici Ubytek stratosférického 0zénu
(freony, halony apod.) '

: Chemické reakce uvolfiujici CI' a Br™ z pavodnich latek (vliv reaktivity a pologasu rozpadu latek)

A4
Rozklad ozdnu ve stratosféfe

] A

Pokles koncentrace ozdnu ve stratosféfe

Y

‘ Vétsi mnoZstvi pronikajiciho
I | | UV zéfenido atmosféry |




b 4

Cast dopadovéhq F'etézce latek poSkozujicich O3

Enise Iéiky zpﬁsobujicf ubytek slrabsférického 0zénu J
, i (Geany, halony abdd ) i

r

! Chemické reakce uvolfiujici CI' a Br™ z pavodnich latek (vliv reaktivity a pologasu rozpadu latek)

A

Rozklad ozénu ve stratosfére
il Vliv na kategorii dopadu
Pokles koncentrace ozénu ve stratosféfe globalni oteplovén(
v
Vétsi mnoZstvi pronikajiciho
E UV zé&feni do atmosféry 3
Lidské zdravi Poskozeni zdravi
(poSkozeni ofi—katarakta) ‘ mofskych fas
v Y ; Snizeni schopnosti
Poskozeni zdravi -
Lidské zdravi He N ot e .| oceénskych
(rakovina kdzZe) material( ekosystému vazat
A4 CO;
ks
Lidské zdravi Pokles rekreagni g
(snizeni imunity) hodnoty Fetdzce moH
Y
Pokles
biodiverzity
4 T




5 Cast dopadového Fetézce latek poskozuijicich O,

Chemické reakce uvolfiujici CI' a Br™ z pavodnich latek (vliv reaktivity a pologasu rozpadu latek)

A 4

| Rozklad ozénu ve stratosfére
| v
Pokles koncentrace ozénu ve stratosféfe
|
| v
Veétsi mnozstvi pronikajiciho
| E UV zafeni do atmosféry v
Lidské zdravi Poskozeni zdravi
| (po3kozeni o¢i—katarakta) ‘ morfskych fas
: r Snizeni schopnosti
Poskozeni zdravi y
| Lidské zdravi Poskozeni Wata rasiln ,|  ocednskych
(rakovina kiZe) materiald ekosystému vazat
| A CO;
A
Lidské zdravi Pokles rekreacn Nanisen!
| Beni imunil potravniho
(sniZzeni imunity) hodnoty Fetdzce mofi
| v
Pokles L
| biodiverzity
r
L : I

Finanéni ztraty




Indikatory ubytku stratosferickeho O,

- midpointovy ind. — rozklad molekul O,

- potencial ubytku strat. O, (Ozone depletion potencial — ODP)
umoznuje porovnat ruzné latky mezi sebou

610,],
§lo,]cFc11

ODP, = - kg CFC11 ekv. /kg

ODP, kg CFEC-11-eq/kg

CEC:1154 5 o 1 1 ] 1 1 1 1 1

" 1.1,1-trichlorethan | 1,03 0,75 0.57 0,45 0,38 0,32 0,26 0,11
el 055 0.56 0,58 0,59 0.60 0.62 0.64 0,90
~Halon-1211 B 113 10,5 9.7 9.0 8,5 8.0 7.1 5.1
Halon-2402 | 12,8 12,2 11,6 11,0 10,6 10,1 94 7

'HCFC-22 0,19 0,17 0,15 0,14 0,13 0,12 0,10 0,034
Methyl bromid | 153 5.4 3,1 2.3 1.8 1,5 1,2 0,37
Tetrachlormetan | 1,26 1,25 1.23 1,22 1,22 1,20 1,14 1,2

Centrum pro vyzkum
toxickych latek
v prostredi
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HFC AND N,0: TWO CLIMATE ENEMIES RELATED TO THE OZONE LAYER

Selected greenhouse gases emissions
Thousand million tonnes of CO»-equivalent

10 - < Projections >
HFCs do not harm the ozone layer but
they are the major substitute for CFCs
and HCFCs in the refrigeration sector. A £
e e Nitrous oxide is a greenhouse
uncertainty gas and deplete the ozone layer
(and will even more after 2010) ‘
Y i/
I Area of
uncertainty
Y
0 T T T T T ——— T —— T T T T ]
1970 1980 2000 2020 2040 2060 2080 2100

Source: A. R. Ravishankara, John S. Daniel, Robert W. Portmann, Nitrous oxide (N20): The Dominant Ozone-Depleting Substance Emitted in the 21st Century,
Science, August 2009.
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LEFLETICN AND GLIMATE CRANGE

Ir Changes in albeda
Changes in glotal 'l'“:_ :TM"]“;
atmosphernic circulation R
decrease human
vuinerabiity to.,
e
siratospher Changes in
Changes in o .-
temperatues giobal precipitations
acEan circulabon lea rnehmg
arhance,.
" Changes in
Al ha poles SNEW GOVEr
seasonal formation of 1
polar stratnspheric clouds Increased UVE Changes in
radiation on Earh G
h(?:'::‘:e‘.::H '—x\ ] Average lemperature
E larctic rise [ Global warming’)
{and, o a besser Global Ozone Climate o ' ik
extend, above Depletion Change
the Arctic) =
-
b |
b | rP’
S Chemical destruction of Enhanced
stratospheric azone @ reduce. Greenhouse Efect

N

Chiaring and bromine A Cirore Degieton
POGBELES a0 I b
ol Clnite Chings
DrO0ERES. IR DT
N0
Y
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Ozone depletion and climate change are bwo datinet problems bul as they bt modify global cycies, they cannal be
totally separated. Thers are sbll many uncartaintes conceming the relations batween the two processes.
Several nks have been ientified. in particular:
1} Bath processes are due $0 human-nduced emissions.

mmmmﬁmnmmm lig CFC-11 and CFC1Z. HFCs, promoled fo substitube CFCs,
arg ged grednh gases than the CFCs they are replacing. but do not deplese the ozone layer, This fact is
taken milo iations and decisions in both the Monlneal and the Kyolo Protocol.
’ajmualnlwmgu Tharefore, its destruction in the siralcsphane indirectly hedps 1o cobl the chmale, bt only 1o 8
small gxtent.
(4) The global change in atmaspheric circulation could be the cause of the recantly observed cooling of stratospheric temperature,
These low lempeixtures drive the fomation of polar strastospbenc clouds abdve the poles in the winler, greatly enhanting
chemical ozone destruction and the feemation of the hole”.
(5) Hurnan wulnerability 1o LI-B radiaticn & retabed to the albedo. The gictal ing contaxt red white surfaces that ane
maee likety 1o harm us.




IIl. Humanni toxicita a lidské zdravi

- humanni toxicita — midpointova kategorie dopadu

- vztazeno k toxicité referencni latky napr. 1,4-DCB
- lidské zdravi — endpointova kategorie dopadu

- dopady toxickych latek na délku zivota - DALY

Air pollution

Water pollution

icals
Soil
contamination



Humanni toxicita (HT — Human toxicity)

- problém ruznych mechanizmu tox. uc€inku

- jak agregovat rizné elem. toky, které jsou emitovany do
rdznych sloZzek ZP, do jedné kategorie HT?

- ovlivnéno faktory prenosu, prestupu, prijmu a ucinku

C turrrp vyzkum
ckych latek
|:| ostredi
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Humanni toxicita (HT — Human toxicity)

- problém ruznych mechanizmu tox. uc€inku

- jak agregovat rizné elem. toky, které jsou emitovany do
rdznych sloZzek ZP, do jedné kategorie HT?

- ovlivnéno faktory prenosu, prestupu, prijmu a ucinku

Faktory prenosu
- ovliviuji prestup latek ze slozky ZP, do které byly vypusténé
(ecomp - emission compartment), do slozky prostredi, ze
které na ¢lovéka pusobi (fcomp — final compartment)
- dano fyz-chem. vlastnostmi emisi a slozek prostredi
- reaktivita — vazba na slozky pr., reakce, sorpce atd.
- perzistence — doba setrvani v ZP
- biodegradace — rozklad v prostredi
- pro latku i se faktory prenosu souhrnne znaci F; ..omp. feomp

©)

Centrum pro vyzkum
toxickych latek
v prostredi




Faktory prestupu

- faktory, jeZ popisuji pFestup latky i ze slozky ZP fcomp do
expozicniho vektoru (pf. vdechnuty vzduch, mleko, maso...)

- expozicni vektor r — prostredek transportu latky do organ.

- pro latku i se faktory prestupu znaci T; ¢, ¢

Centrum pro vyzkum
toxickych latek
v prostredi

©)



Faktory prestupu

- faktory, jeZ popisuji pFestup latky i ze slozky ZP fcomp do
expozicniho vektoru (pf. vdechnuty vzduch, mleko, maso...)

- expozicni vektor r — prostredek transportu latky do organ.

- pro latku i se faktory prestupu znaci T; ¢, ¢

Faktory prijmu

- faktory, jez ovlivauji prijem tox. latky z vektoru r Clovékem
- pr. mnozstvi prijimané potravy a vody, rychlost vyluc. atd.
- pro latku i se faktory prijmu znaci I,

©)

Centrum pro vyzkum
toxickych latek
v prostredi



Faktory prestupu

- faktory, jeZ popisuji pFestup latky i ze slozky ZP fcomp do
expozicniho vektoru (pf. vdechnuty vzduch, mleko, maso...)

- expozicni vektor r = prostredek transportu latky do organ.

- pro latku i se faktory prestupu znaci T; ¢, ¢

Faktory prijmu

- faktory, jez ovlivauji prijem tox. latky z vektoru r Clovékem
- pr. mnozstvi prijimané potravy a vody, rychlost vyluc. atd.
- pro latku i se faktory prijmu znaci I,

Faktory ucCinku

- popisuji miru jedovatosti latky, je to ve vztahu k vektoru r

- o0znacuji se E;, a odpovida prevracene hodnote prijatelne
denni davky ADI (acceptable daily intake), E; = 1/ADI;,

©)

Centrum pro vyzkum
toxickych latek
v prostredi
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HEALTH EFFECTS
* Reproductive effects
# Respiratory effects
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Obecny souhrnny vzorec pro humanni toxicitu — HT.

I, ecomp
* *
HT Ir Ei, r

£ T

I, fcomp, r

I, ecomp . chomp Zr |:i, ecomp, fcomp

HEALTH EFFECTS
* Reproductive effects
= Respiratory effects
* Neurological effects
® Birth defects

e Cancer

® Other effects

% ‘.c_ P
Oragan/Tissue ;

Excretion Intake/Uptake

3 Centrum pro vyzkum
a toxickych latek
v prostredi



Obecny souhrnny vzorec pro humanni toxicitu — HT.

I, ecomp
* * | *
HT Ti, fcomp, r Ir Ei, r

I, ecomp n chomp Zr |:i, ecomp, fcomp

- toxické uginky emisi latky i zausténych do slozky ZP ecomp,
pusobici na ¢lovéka ve slozZce prostredi fcomp
prostrednictvim vektoru prijmu r

Centrum pro vyzkum
toxickych latek
v prostredi
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Obecny souhrnny vzorec pro humanni toxicitu — HT.

I, ecomp
a * e e
HTi,ecom . chom Zr |:i,ecom . fcom Ti,fcom il Ir Ei, r
P Y P P P

- toxické uginky emisi latky i zausténych do slozky ZP ecomp,
pusobici na ¢lovéka ve slozZce prostredi fcomp
prostrednictvim vektoru prijmu r

- potencial humanni toxicity — vztazeno k toxicité 1,4-DCB

* * | *
chomp Zr |:i,ecomp,fcomp Ti,fcomp,r Ir Ei,r

* * | *
chomp Zr I:DCB,ecomp,fcomp TDCB,fcomp,r Ir EDCB,r

HTP; soomp =

I, ecomp —

- modely LCIA pouzivaji nekolik modell popisujicich
transport, degradaci v ZP a toxické pusobeni na €lovéka
- napr. modely IMPACT 2002, USEtox, atd.

©)

Centrum pro vyzkum
toxickych latek
v prostredi




SJ View method 'ReCiPe Midpoint (H) V1.08'

General Characterization lNormaIization]

Impact category |Unit Compartment |5ubcomparh‘nent Substance CAS number |Fa-:13:-r 5 | Uit

Climate change kg CO2eq Air stratosphere + trop Diox'n, 2,3,7,8 Tetrachlorodibenzop- 0017456-01-6 1,1E8 kg 1,4-DB eq kg

" |ozone depletion kg CFC-11eq Air low. pop., long-term Dioxin, 2,3,7,8 Tetrachlorodibenzop- 001745-01-6 1,1E8 kg 1,4DB eq kg
| Terrestrial acidification kg 502 eq Air low. pop. Dioxin, 2,3,7,8 Tetrachlorodibenzop- 001745-01-6 1,1E8 kg 1,4DB eq kg
" |Freshwater eutrophication kg P eg Air high. pop. Dioxin, 2,3,7,8 Tetrachlorodibenzop- 001746-01-6 1,01E8 kg 1,4-DB eq kg
| Marine eutrophication kaMNeq Air Dioxin, 2,3,7,8 Tetrachlorodibenzop- 001745-01-6 1,01E8 kg 1,4DB eq ko
| Human toxicity kg 1,4-DBE eq Water river Dioxin, 2,3,7,8 Tetrachlorodibenzop- 001745-01-6 3,1E7 kg 1,4DB eq kg
" |Photochemical oxidant formatic kg NMVOC Air stratosphere + trop Dioxin, 1,2,3,7,8,9-hexachlorodibenzo- 019403-74-3 6,12E6 kg 1,4-DB eq kg
| |Particulate matter formation kg PM10 eq Air low. pop., long-term Dioxin, 1,2,3,7,8,9-hexachlorodibenza- 019408-74-3 6,12E6 kg 1,4-DB eq kg
| Terrestrial ecotoxicity kg 1,4-DB eg Air low. pop. Dioxin, 1,2,3,7,8,9-hexachlorodibenzo- 019408-74-3 6,12E6 kg 1,4-DB eq [ kg
" |Freshwater ecotoxicty kg 1,4DB eq Air high. pop. Dioxin, 1,2,3,7,8,9-hexachloredibenzo- 019403-74-3 5,12E6 kg 1,4DB eq kg
| Marine ecotoxicity kg 1,4DBE eq Air Dioxin, 1,2,3,7,8,9-hexachlorodibenzo- 019403-74-3 5,12E6 kg 1,4-DB eq kg
i Tonising radiation kBgU235eq Sail agricultural Dioxin, 2,3,7,8 Tetrachlorodibenzop- 001745-01-6 4,8E6 kg 1,4DB eq ko
i Agricultural land occupation | m2a Soil industrial Dioxin, 2,3,7,8 Tetrachlorodibenzop- 001745-01-6 4,37E6 kg 1,4DB eq kg
"|urban land occupation m2a Soil forestry Dioxin, 2,3,7,8 Tetrachlorodibenzop- 0017458-01-6 4,35E6 kg 1,4-DB eq kg
" |natural land transformation | m2 Water river Polychlorinated biphenyl, PCB-1254 011097-65-1 1,53E6 kg 1,4-DB eq kg
water depletion m3 Air stratosphere + trop Polychlorinated biphenyl, PCE-1254 011097-69-1 1,5E6 kg 1,4-DB eq [ kg
| Metal depletion kg Fe eg Air low. pop., long-term Polychlorinated biphenyl, PCB-1254 011097-69-1 1,5E6 kg 1,4DB eq kg
| Fossil deplation kg oil eq Air low. pop. Polychlorinated biphenyl, PCB-1254 011097-63-1 1,566 kg 1,4-DB eq kg
B Air high. pop. Polychlarinated biphenyl, PCB-1254 011097-69-1 1,46E6 kg 1,4DB eq ko
Air Polychlorinated biphenyl, PCB-1254 011097-69-1 1,46E6 kg 1,4DB eq kg

Water ocean Polychlorinated biphenyl, PCB-1254 011097-63-1 8,67ES kg 1,4-DB eq kg

Water river Dioxin, 1,2,3,7,8,9-hexachlorodibenzo- 019408-74-3 &,56E5 kg 1,4DB eq ko

Soil agricultural Gold 007440-57-5 6,2E5 kg 1,4-DB eq [ kg

Air high. pop. Mercury 007439-97-6 5,18E5 kg 1,4DB eq kg

Air Mercury 007439-57-6 5,18E5 kg 1,4-DB eq kg

Sail agricultural Dioxin, 1,2,3,7,8,9-hexachlorodibenzo- 019403-74-3 5,07ES kg 1,4DB eq ko

Water ocean Dioxin, 2,3,7,8 Tetrachlorodibenzop- 001745-01-6 4,74E5 kg 1,4DB eq kg

Air stratosphere + trop Gold 007440-57-5 4,3E5 kg 1,4-DB eq kg

Air low. pop., long-terr Gold 007440-57-5 4,3E5 kg 1,4DB eq ko

Air low. pop. Gold 007440-57-5 4,3E5 kg 1,4-DB eq [ kg

Soil agricultural Polychlorinated biphenyl, PCB-1254 011097-63-1 3,95E5 kg 1,4-DB eq kg

Sail industrial Polychlorinated biphenyl, PCB-1254 011097-63-1 3,84E5 kg 1,4-DB eq kg

Sail forestry Polychlarinated biphenyl, PCB-1254 011097-69-1 3,83E5 kg 1,4DB eq ko

Water river 7,12-Dimethylbenz(a)anthracens 000057-37-6 3,72E5 kg 1,4DB eq kg

Air high. pop. Beryllium 007440-41-7 3,54E5 kg 1,4-DB eq kg

Air Beryllium 007440-41-7 3,54E5 kg 1,4DB eq ko

Soil agricultural Triaziquone 000068-75-8 3,14E5 kg 1,4-DB eq [ kg

Air high. pop. Gold 007440-57-5 3,05E5 kg 1,4-DB eq kg

Air Gold 007440-57-5 3,09E5 kg 1,4DB eq [ kg

Air high. pop. Tetraethyl lead 000073-00-2 1,57E5 kg 1,4DB eq ko

Air Tetraethyl lead Q00073-00-2 1,57ES kg 1,4DB eq kg

Water river Tetraethyl lead 000073-00-2 1,51E5 kg 1,4-DB eq kg

Air stratosphere + trop Triaziquone 000063-75-8 1,19E5 kg 1,4DB eq ko

Air low. pop., long-term | Triaziquone 000063-75-2 1,19E5 kg 1,4DB eq kg

Air low. pop. Triaziquane 000063-76-8 1,19E5 kg 1,4-DB eq kg

Water river Methylmercury 022967-92-6 1,05E5 kg 1,4-DB eq kg

Water river Polychlarinated biphenyl, PCB-1015 012674-11-2 9,93E4 kg 1,4DB eq ko

Soil agricultural Cadmium 007440-43-9 9,52E4 kg 1,4DB eq kg

ir atratrenhere 4 fran Aresnic nN7A40 2R 7 F4 ka1 4NR an {kn



Modelace HT metodikou USEtox

Human taoxicity, cancer Human toxicity, non-cancer Ecoktoxicity
I Folypropylene, granulate, at plant/RER 5 demo? N Glass, wirgin/RER S demo?
1 Injection moulding/RER 5 demo? I H:eat, natural gas, ak industrial furnace =100kWRER S demo?

analvzing 1 p "Coffee pot';
Method: ISERoy Recommended 41,01 | Characterization



Lidské zdravi (HH - Human health)

- expozice toxické latce se projevi na zdravi Clov€éka nemoci
trvajici urcitou dobu, nebo predcasnym umrtim

- tox. ucinky latek jsou vyjadreny jako pocet roku zZivota
ovlivnénych nezpusobilosti (DALY - disability adjusted life years)




Lidské zdravi (HH - Human health)

- expozice toxické latce se projevi na zdravi Clov€éka nemoci
trvajici urcitou dobu, nebo predcasnym umrtim

- tox. uCinky latek jsou vyjadreny jako poCet roku zivota
ovlivnénych nezpusobilosti (DALY - disability adjusted life years)

Hodnota DALY je urcovana

- na zakladé analyzy: transportu latek v ZP, expozice, Géink(
na lidske zdravi a poskozeni vyuzivajici odhady poctu let
osob zijicich s vyvolanym poskozenim (YLD - years lived
disabled) a pocCtu let zkraceni lidského zivota v exponov.

lidské populaci (YLL - years of life lost)

YLD = I"Z*T YLL = N*R DALY =YLL+YLD

N — pocet umrti, R — pocet let od véku umrti do hodnoty primérného véku Zivota, | — pocet
vyskytlu onemocnéni, Z — zavaznost onemocnéni, T — prumérna doba trvani onemocnéni



Do kat. HH jsou razena onemocneéni

©)

infekCni nemoci, kardiovaskularni a respiracni onem. a
vynucena migrace v dusledku klimatickych zmeén

rozvoj nador. onemocnéni v dusledku radiace

poskozeni oCi a karcinomy v dusledku poSkozeni O, vrstvy
respiraCni choroby a karcinomy zpusobené tox. latkami ve
vzduchu, pitné vodé a potrave

hodnoty DALY jsou k dispozici v databazich LCA software
ci webu WHO

Centrum pro vyzkum
toxickych latek
v prostredi



ﬁ ¥iew method "ReCiPe Endpoint {H) ¥1.05"

ceneral  Characterization |Damau:|e assessment I Mormalization and Weighking I

Impack cateqaory |Llnit Caomparkment |Su|:u:u:um|:uartment |Su|:ustanu:e |C.ﬁ.5 number |Fa|:t|:|r "\_| LInit
limate change Human Health  DaLy Air stratosphere + trop |Dioxin, 2,3,7,8 Tetrachlorodibenzo-p- 001746-01-6 76,9 DALY | kg
| ozane depletion DALY Air low, pop., long-terrr |Dioxin, 2,3,7,8 Tetrachlorodibenzo-p- 001746-01-6 76,9 DALY | kg
Hurnan boxiciky: DALY Air [, pop. Dioxin, 2,3,7,58 Tetrachlorodibenzo-p- 001746-01-6 76,9 DALY | kg
| |Photachemical oxidant Formatic DALY Air Dioxin, 2,3,7,5 Tetrachlorodibenzo-p- 001746-01-6 70,7 DALY [ kg
| |Particulate matter Formation | DALY Air Mercury 007439-97-6 0,363 DALY | kg
| Tonising radiation DALY Air Beryllium 007440-41-7 0,245 DALY | kg
| Climate change Ecosystems | species.yr Soil agricultural Zadmiurm 007440-43-9 0,0666 DALY | kg
| | Terrestrial acidification SpECiEs. v Air stratosphere + trop | Arsenic 007440-33-2 0,0504 DALY | kg
| | Freshwater eutrophication SpECiEs. v Air low, pop., long-termr | Arsenic 007440-33-2 0,0504 DALY | kg
| Terrestrial ecokoxicity SpECiEs. v Air [, pop. Arsenic 007440-33-2 0,0504 DALY | kg
| | Freshwater ecoboxicity speCies,wr Air stratosphere + trop Mercury 007439-97-6 0,0396 DALY [ kg
| Marine ecotoicity SpECiEs. v Air low, pop., long-term Mercury 007439-97-6 10,0396 DALY | kg
| Agricultural land occupation | species.wr Air [, pop. Mercury 007439-97-6 10,0396 DALY | kg
| |Urban land occupation SpECiEs. v Air Arsenic 007440-33-2 10,0359 DALY | kg
| |ratural land transfarmation SpECiEs. v Air stratosphere + trop | Cadmium 007440-43-9 0,0317 DALY | kg
[ Metal depletion 4 Air low, pop., long-termr | Cadmium 007440-43-9 0,0317 DALY | kg
| Fassi depletion 4 Air [, pop. Zadmiurm 007440-43-9 0,0317 DALY | kg
B Air Silver 007 440-22-4 0,0275 DALY | kg
Bir Zadmiurm 007440-43-9 0,0252 DALY | kg
Air stratosphere + trop | Silver 007440-22-4 0,0221 DALY | kg
Air low, pop., long-term | Silver 007440-22-4 0,0221 DALY | kg
Air [, pop. Silver 007440-22-4 0,0221 DALY | kg
W aker Mercury 007439-97-6 0,0176 DALY | kg
Soil agricultural Silver 007440-22-4 0,014 DALY | kg
Soil agriculbural Thalliurn 007440-25-0 0,014 DALy | kg
Biir Phaspharus O07723-14-0 0,0151 DALY | kg
Air stratosphere + trop | Lead 007439-92-1 0,0114 DALY | kg
Air low, pop., long-termr | Lead 007439-92-1 0,0114 DALY | kg
Biir lows. pap. Lead 007439-92-1 0,0114 DALY | kg
Bir Lead 007439-92-1 0,011 DALY | kg
Air stratosphere + trop Beryllium 007440-41-7 10,0106 DALY | kg
Air lowe, pop., long-terrr Beryvllium 007440-41-7 0,0106 DALy | kg
Air [, pop. Beryllium 007440-41-7 10,0106 DALY | kg
Air stratosphere + trop |Phosphorus 007723-14-0 0,0104 DALY | kg
Air low, pop., long-terr | Phosphorus 007723-14-0 0,0104 DALY | kg
Air [, pop. Phosphorus 007723-14-0 0,0104 DALY | kg
W aker Arsenic, ion 017423-41-0 0,0104 DALY | kg
Air Toluene diisocyanate 026471-62-5 0,00914 DALY | kg
Soil agriculbural Mercury 007439-97-6 0,00875 DALy | kg
| aker Toluene diisocyanate 026471-62-5 0,00363 DALY | kg



,Hot-spots“ s o€ekavanym T onemocnéni v dusledku CC

DENG Dengue Fever

Rl Respiratory lliness

CHOL Cholera

MAL Malaria

RVF Rift Valley Fever

HPS Hanta Virus Pulmonary Syndrome
FL Plague



Fossil fuels

Minerals
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Acidification

Ecakaxicity
I Heat, natural gas, at industrial furnace =100kW/RER 5 demo?

I Glass, virgingRER S demo?
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Modelace HT metodikou Eco-Indicator 99 - midpointy
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Modelace HH metodikou Eco-Indicator 99 - endpointy
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Human Health Ecosystem Guality Resources

I Polypropylene, granulate, at plant/RER S demo? I lass, virginfRER S demo?
1 Injection moulding/RER. 5 demo? I Hest, natural gas, at industrial furnace =100kW/RER S demo?

Analyzing 1 p 'Coffes pat';
Method: Eco-indicator 99 {H) ¥2.06 | Europe EI 99 HfA [ Normalization



V. EKotoxicita (ET - ecotoxicity)

- nepriznivé dopady tox. latek na stav ekosystemu

- nesleduje se zde tox. pusobeni na jednotlivce, ale na
rovnovahu a funkénost ekosystému

- sledovany tedy jiné mechanizmy ucinku nez u HT

B XOSATE e Nillewd /
e . v



Ekotoxicita

- ekotoxicky vyznamné jsou hlavné kovy a organické latky
uvolfiované z komun. i prum. odpadu
- dale take pesticidy pouzivané v zemédélské produkci
- hlavni dopad na pudni ekosystémy a jejich funkce
(spjaté hlavné s mikroorg.), jako jsou cyklovani
nutrientu, CiSténi vody, produkce zemed. plodin
- novou skupinou vyznamnych ekotoxickych latek jsou IéCiva

1 pro vyzkun
;HL
v prostredi

©)=



Dusledky ekotoxického pusobeni latek

1) Snizeni produkéni schopnosti ekosystému (urodnosti)
2) §ni2em’ biodiverzity
3) Ubytek biologickych druhu

- ekosystémy Casto provazané — naruseni pr. pudniho ekosyst.
vede jak ke snizeni Urodnosti, tak i kvality podzemnich vod...

rurrrp 1."_',.rk um

©:
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SLUZBY EKOSYSTEMU

Podpurné
» OBEH ZIVIN

« TVORBA PUDY
» PRIMARNi PRODUKCE

ZIVOT NA ZEMI - BIOLOGICKA ROZMANITOST

Zasobovaci

« POTRAVA
» SLADKA VODA

« DREVO A VLAKNA
« PALIVO

Regulacni

* REGULACE PODNEBI
REGULACE ZAPLAV
REGULACE NEMOCI
CISTENi voDY

Kulturni

« ESTETICKE
DUCHOVNI
VZDELAVACI
REKREACNI

SLOZKY BLAHOBYTU

Jistoty

* OSOBNi BEZPECNOST
* JISTY PRISTUP KE ZDROJUM
» BEZPECi PRED POHROMAMI

Zakladni material

pro dobry zivot

* POSTACUJICI ZIVOBYTI

» DOSTATECNA VYZIVNA STRAVA
* PRISTRESI -

« PRISTUP KE ZBOZ

Zdravi

« SiLA

« POCIT ZDRAVi

« PRISTUP K CISTEMU
VZDUCHU A VODE

Dobré spolecenské vztahy
* SPOLECENSKA SOUDRZNOST
» VZAJEMNA UCTA

« SCHOPNOST POMAHAT OSTATNIM

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

ZA HODNOTNE
DELAT ABYT

Zdroj: Millennium Ecosystem Assessment

BARVA TLOUSTKA

Potencial pro zprostfedkovani  Sila vazby mezi sluzbou ekosystému
socioekonomickymi faktory a lidskym blahobytem

maly == slaba
. stfedni C— stfedni

B vysoky 1 sina



Hore | Mews

Don't ignore nature's bottom line

17 May 1997 by Bob Holmes
Magazine issue 2052 Subscribe and save

Santa Cruz

MNATURE provides the world's people with gifts worth nearly twice the value of
all human economic activity each year, according to the first-ever attempt at
guantifying its global value.

The economic value to people of natural processes such as climate regulation
and soil farmation rarely enters into the calculations of mainstream
econamists. But some experts have now begun to wonder whether these
"ecosystem services" should be included in the balance when using
economic data to analyse policy decisions.

Ekonomicka hodnota vcel

10. 1. 2009

Wedci z Francie a Mamecka zjistil, 2e celosvétova ekonomicka hodnota opylovacich
sluzeb zajistovanych hrmyzimi opylovateli, hlavné vEelami, byla €153 miliard v roce 2003
u hlavnich pladin, které zasobuji potravinami svet, Toto Cislo Cin 9.5% celkove hodnoty

svtové zemédélske produkce potravin, Studie take zjistila Ze zmizeni opylovateld by se

projevilo ve ziraté nadhodnoty U spotfebiteld odhaderm mezi €190 a2 €310 miliard.
Wysledky studie o ekonomicke hodnoté zranitelnosti svetoveho zemédélstvi v konfrontaci

Centrum pro vyzkum s Ubytkem opylovateld jsou publikovany v Casopisu "ECOLOGICAL ECOMOMICS",
o toxickych latek
v prostredi



http://www.newscientist.com/article/mg15420821.300-dont-ignore-natures-bottom-line.html
http://www.vcelarske.estranky.cz/clanky/zajimavosti-ze-sveta-vcel/ekonomicka-hodnota-vcel.html

Vvyslednou ekotoxicitu latky urcCuje

1) Chem-fyz. vlastnosti latky - skupenstvi, rozpustnost,
lipofilita, ionizovatelnost atd.

2) Cas a zputisob expozice — kontinualni &i akutni expozice

3) Env. faktory — teplota, vihkost, svetlo

4) Interakce mezi toxikanty (toxicita smesi)

5) Biologicke faktory pfijemce — rozdilné pusobeni dle véku,
vyzivy, genetickych dispozic, pohlavi, nemoci atd.

- dle mnozstvi vySe uvedenych faktoru nelze urcit individualni
prognozu ekotoxicity pro konkrétniho jedince

- pro ucely LCA se ekotoxicita urCuje v méritku populaci, tedy
po znacném zjednoduseni

©)

Centrum pro vyzkum
toxickych latek
v prostredi



Ekotoxicita

- LCA hodnoti dopady na sladkovodni, morské, pudni ekos.
a ekosystémy sladkovodnich a morskych sedimentl

EkotoXx. urCuji:

- env. faktory ucinku Eq,,, a faktory prenosu F..,.» comp

- hodnota E;,,, = 1/PNEC (z vysledku experim. stanoveni)
Fi acomp,feomp popisuje (jak u HT) osud latky od emise do slozky
ZP po prestup do slozky, kde pusobi toxicky, pf. Fopryduch. voda

Obecna rovnice vyjadreni ekotoxicity latky i pri emisi do ecomp

- *
ETi, ecomp chomp I:i, ecomp, fcomp Ei, fcomp

? v.cem se IISI: I_ITi, ecomp= chomp Zr |:i, ecomp, fcomp * Ti, fcomp, r * Ir i Ei, r

©)

Centrum pro vyzkum
toxickych latek
v prostredi




Indikatory kategorie dopadu ET

- na urovni midpointu — potencial ekotoxicity — ETP
- ekotox. vztazena k referencni latce 1,4-DCB nebo 2,4-D

*
chomp I:i, ecomp, fcomp Ei, fcomp

ETl:)i, ecomp D F * E
chomp DCB, ecomp, fcomp DCB, fcomp

- na urovni endopointu — podil ovlivnénych druht PAF
(potentially affected fraction)

podil druhu pod toxickym stresem
jednotka: PAF*m2*rok

PAF =
pocet vSech druhii v oblasti

- toxickym stresem se rozumi zivot pod exponovanou latkou
jejiz mnozstvi odpovida Ci prekracuje hodnotu NOEC
- PAF vyjadfuje efekt spiSe na nizSi vodni a pudni organizmy (korysi, atd.)

©)

Centrum pro vyzkum
toxickych latek
v prostredi
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Land use
[ Eutrophicatio

Acidification

Ecakaxicity
I Heat, natural gas, at industrial furnace =100kW/RER 5 demo?

I Glass, virgingRER S demo?

Qzane laver

R adiation

b Mmoo

e i

g

[ ——
e

Resp. inorgani Clirmate

Resp. organics

change

s

I Folypropylene, granulate, at plank/RER 5 dema?

1 Injection moulding/RER 5 dema?

'
1

Modelace ET metodikou Eco-Indicator 99 - midpointy

P e I e e I e et T
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A S
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e

b Mmoo
e
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.
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L

484 f 7
4684 f oo
44844

de-d foooooe-
3884 -
X RREREEE
RS RERCEELE
3284 oo

S RRRREEEE
284 oo
2684}
2dg4 foonooee
2,284 -

1,
1

1,
1,

1,02e-15

Carcinogens
Method: Eco-indicator 33 (H) W2,08 | Europe EI 99 H/A [ Marmalization

Analyzing 1 p "Coffes pot’;



Modelace ET metodikou Eco-Indicator 99 - endpointy

4,864
4,664
4,496-4 |
4,2e-4
de-4
3,884
3,684
3,464
3,26-4
3e-4
2,804
2,664
2,496-4 |
2,2e-4
2e-4
1,584 ]
1,6e-4
1,49e-4 |
1,264 |
1e-4 1
ge-5
Ge-5
4e-5

2e-5

1,02e-19 4

Human Health Ecosystem Guality Resources

I Polypropylene, granulate, at plant/RER S demo? I lass, virginfRER S demo?
1 Injection moulding/RER. 5 demo? I Hest, natural gas, at industrial furnace =100kW/RER S demo?

Analyzing 1 p 'Coffes pat';
Method: Eco-indicator 99 {H) ¥2.06 | Europe EI 99 HfA [ Normalization



V. Acidifikace (A — acidification)

- proces okyselovani pudniho €i vodniho prostredi 1 ¢ H;0O*
- diky emisim kyselinotvornych latek do ovzdusi, vody, pudy
- prirozené pH srazek = 5,6 — proc?

- jaké emise nejvyrazneji prispivaji acidifikaci?

rurrrp 1."_',.rkm
ckych latek
|:| ostredi

©):




V. Acidifikace (A — acidification)

proces okyselovani pudniho Ci vodniho prostredi 1 ¢ H,O*
diky emisim kyselinotvornych latek do ovzdusi, vody, pudy
prirozené pH srazek = 5,6 — proc?

jaké emise nejvyrazneji prispivaji acidifikaci?

L1510 Wet Deposition -
Dry Deposition vienHt NH ;__:ﬂ%' 50, :

Emission Dry Deposition of Natural Wet Deposition of

Source G:gﬁﬁ gggm‘;’s Ammania Dissolved Acids

Centrum pro vyzkum
toxickych latek
v prostredi

©)




Zdroje acidifikujicich emisi

- NO, ?

- kyseliny HCI, H,SO,
- NH; ?

C turrrp o vyzkum
ckych latek
|:| ostredi

©):




Zdroje acidifikujicich emisi

- SO, — spalovanim fosilnich paliv (hnede uhli)
SO, + H,0 —» H,SO; « 2H* + SO,*
SO; + H,0 —» H,SO, « 2H* + SO,

- NO, — emise z dopravy
NO + O,
NO, + H,O — HNO; & H+ NO;

kyseliny HCI, H,SO,

- NH; — chov hospodarskych zvirat
NH, + H* — NH,* (zasadity)
NH; + O, - H* + NO; + H,O (kysely, biomineralizace)

zdroje mozno vyhledat v Integrovaném registru znecisteni

©

C ntrum pro vyzkum
ickyeh latek
|:| ostredi



http://irz.cz/

Citlivost lokalit k acidifikaci

Plda

- vyznamny vliv ma typ podlozi — zula x vapenec
- 1 bazickych kationtu (Ca%*, Mg?*, Na*, K*) = 1 odolnost
- popisovano tolerovatelnou depozici H;O*

- jehlicnaté lesy 1 acidifikaci

- listnateé | acidifikaci
- odebirani biomasy 1

Voda
- analogicky k puadam

-k acidif. citlivejsi horske oblasti,
kde je méné Ca?*, Mg?*, Na*, K*a
vetsSi vyskyt jehli€natych lesu

Centrum pro vyzkum
toxickych latek
v prostredi

©)

CLmax (S) (5th percentile)

eq hata™

W - 200

B 200 - 400
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e 8.38
idifi [y -
Acidifikace oceany = — somwrecomn o
- ¢im je zpUsobena? = =
0325' 8.18
Wil 8.13
- \j\ 8.08
275 : . . . | | e

1940 1950 1960 1970 1980 1990 2000 2010

Year

OCEAN ACIDIFICATION

HOW WILL CHANGES IN OCEAN CO; absorbed from the atmosphere
CHEMISTRY AFFECT MARINE LIFE?

COMRL OGO SINEO;

e » e

carbon water carbonate 2 bicarbonate
dioxide ion ions

consumption of carbonate ions impedes calcification

pH



Zmeéna pH oceanu 1700-2000

A sea—surface pH [—]
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Cast dopad. fetézce emisi acidifikujicich latek
| - -

Uvolnovani protont do roztoku
I




Cast dopad. fetézce emisi acidifikujicich latek
| - -

| Uvolnovani protont do roztoku

v

[ Pokles neutralizaéni kapacity recipientu




Cast dopad. fetézce emisi acidifikujicich latek
| - -

| Uvolnovani protont do roztoku |

v

[ Pokles neutralizacni kapacity recipientu |

1 Lesy < m‘m:g —-r Jezera J

v . l




Cast dopad. fetézce emisi acidifikujicich latek

| Uvolnovani protont do roztoku |

v

[ Pokles neutralizacni kapacity recipientu |

1 Lefy < m‘m:g —-r Jezera J

Mobilizace kovl v ‘

v lesni pidé Mobilizace kovi
| l_ ze sediment( _l




Cast dopad. fetézce emisi acidifikujicich latek
| - -

| Uvolnovani protont do roztoku |

v

[ Pokles neutralizacni kapacity recipientu |

- Pokles pH I’
1 LTY i recipientu ez J
Mobilizace kovu Y
v lesni ptdé Mobilizace kovl ‘
lj ze sedimentd _l
v
Y | Vymyvani kovovych iontd .
Toxické Ucinky T Toxické Gginky Snizena
na kofeny na ryby dostupnost fosforu ‘
Snizeny pfisun Zivin
Y
r
Prizracna voda J
Narusené zdravi |,
—*! lesniho ekosystému "jmmr R |
T




Cast dopad. fetézce emisi acidifikujicich latek

| Uvolnovani protont do roztoku

v

[ Pokles neutralizacni kapacity recipientu |

Pokles pH
1 LTY recipientu h.r ez J
Mobilizace kovu Y
v lesni ptdé Mobilizace kovl
ze sedimentd _l
v
Y | Vymyvani kovovych iontd .
Toxické Ucinky T Toxické Gginky Snizena
na kofeny na ryby dostupnost fosforu
Snizeny pfisun Zivin L
Y
r
Prizracna voda J
Narusené zdravi |,
>l o ko Yatan SzoR 2oz DD

.

| Snizeni ristu, mozny Ghyn {+—— Ubytek stanovist

Y

A

Y

5
Intenzivni kaceni lesd }——-

[

Pokles

biodiverzity




| Uvolnovani protont do roztoku

v

l Pokles neutralizaéni kapacity recipientu |

- Pokles pH
Mobilizace kovl y
v lesni pidé Mobilizace kovi
l‘ ze sedimentl ‘l
v
. Vymyvani kovovych iontl .
Toxicke ucinky I T Toxické G&inky SniZena
na kofeny na ryby dostupnost fosforu
SniZeny pfisun Zivin L
4
r
Prizraéna voda ‘_l
Narusené zdravi |,
—liiesnie ekosystému v jezerech bez ryb
l A 4

| Snizeni ristu, mozny Ghyn {+——— Ubytek stanovist

v lesnim hospodafstvi

v
A
Intenzivni kéceniles | bi:d?:lear;ly
v v
Finan&ni ztraty s -Finan&\fﬂ'ﬁly—l

I

| Pokles rekreacn hodnoty

Cé§t dopad. fetézce emisi acidifikujicich latek



EXXRLEIXXAD

The skinny lake trout in the upper photo was capiured in an . s v
acidified ELA lzke at pH 5.1, It was slowly starving because mosit of I—eS pO Imisni kalamlte
Its food had disappeared frorn the lake, When the lake was v 7
perrritted to recover from acidification, the trout were able o obitain Krusne hory

food and their condition imoroved dramatically {lower photo),

Centrum pro vyzkum
toxickych latek
v prostredi

©)



http://www.dfo-mpo.gc.ca/regions/central/pub/ela-rle/index-eng.htm

Indikatory kategorie dopadu acidifikace

Midpointovym ind. je acidifikacni potencial - AP
- urCeni poctu potencialné uvolnénych H,O* po uplné
disociaci latky, vztazeno na M,y latky

APi = n"" n;— pocet uvolnénych protonu pri disoc. 1kg latky (mol/kg)

- nevyhodou 4Pi je, ze nezohlednuje pufr. kapacitu prostredi

- pokrocilejsi metodiky jiz zohlednuji viastnosti prostredi, pak
se hodnoti prekroCeni kritické zatéze v obl. (metoda RAINS)

Endpointovym ind. je podil chybéjicich druhti v oblasti - PDF

- podil druhu, jez se s 1 pravdep. v okyselené lokalité nevysk.
PDF =1 - POO (POO - Probability of occurence) — pro cévnaté rostl.

©)

Centrum pro vyzkum
toxickych latek
v prostredi




Existing Characterisation Factors of Ecotoxic substances air emissions impact on PDF

Characterisation | Category § Impact Indication Principle Aspect Substance Quantity Notes
Parameter Indicator =

ETTITSSTOTT

Trpe=
CFactor <L ECO-indicator/1993 Direction = SUPUt | malathion 2.28E-02  |PDF m2 wrik
Geography = *
- Type = Ermissian
CFactor PDF ECO-indicator/1993 Direction = Sutput I gine 5.63E-01  |PDF m2 yrfkg
Geography = *
- Type = Ermnissian
CFactor PDF ECO-indicator/1993 Direction = SUPUt pit2-ethylhexyliphthalate [2.78E-07 |PDF m2 yr/ka
Geography = *
- Type = Ermnissian
CFactor PDF ECO-indicator/1993 Direction = SutUt | carbendazim 4.68E-01 |PDF m2 yrika
Geography = *
- Type = Ermnissian
CFactor PDF ECO-indicator/1993 Direction = Suteut | penzatalpyrene 2.77E-02  |PDF m2 yrfkg
Geography = *
- Type = Ermnissian
CFactor PDF ECO-indicator/1993 Direction = Sutut | pentazon 143E-03  |PDF m2 yrfkg
Geography = *
Type = Emission
- Direction = Output .
CFactor PDF ECO-indicator/1999 Media = Air Azinphos-methyl 2.14E-00 |PDF m2 vyr/kg
Geography = *
Type = Emission
- Direction = Output .
CFactor PDF ECO-indicator/1999 Media = Air 1,3,5-trichlorobenzene 2.51E-05 |PDF m2 vyr/kg
Geography = *
Type = Emission
- Direction = Output .
CFactor PDF ECO-indicator/1999 Media = Air 1,2, 4-trichlorobenzene 4 95E-06 |PDF m2 yrikg
Geography = *
Type = Emission
- Direction = Output .
CFactor PDF ECO-indicator/1999 Media = Air 1,2,3-trichlorobenzene 6.84E-06 |PDF m2 vrikg
Geography = *
Type = Emission
g Direction = Output . . )
CFactor PDF ECO-indicator/1999 Media = Air Diguat-dibromide 4. 66E-01 |PDF m2 yrikg
Geography = *
- Type = Ermnissian
CFactor PDF ECO-indicator/1993 Direction = SutUt | rhiram 441E-02 |PDF m2 yrika
Geography = *
- Type = Ermnissian
CFactor PDF ECO-indicator/1993 Directian = Ut I piuren B.64E-01 |PDF m2 yrfkg



http://www.cpm.chalmers.se/CPMdatabase/CM/index.asp?IAM=ECO-indicator default&IAMVer=1999&CM=Ecotoxic substances air emissions impact on PDF&ver=2000

VI. Eutrofizace (Eutrophication — E)

- obohacovani vod o Ziviny s negativnimi dusledky pro ekos.
- limitujici ziviny — nejCastéji N a P

Centrum pro vyzkum
toxickych latek
v prostredi
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Ocean Chlorophyll Concentration [mag/m?
T 2 700

0.04 1.0

Centrum pro vyzkum



http://www.newscientist.com/data/images/ns/cms/dn16818/dn16818-2_540.jpg
https://www.google.com/search?q=bloom+caspic+lake&oe=utf-8&aq=t&rls=org.mozilla:cs:official&client=firefox-a&um=1&ie=UTF-8&hl=en&tbm=isch&source=og&sa=N&tab=wi&ei=GGN2UcHADIuL4gSCvYBo&biw=1074&bih=923&sei=G2N2UYPWIPOQ7Abx2oD4Cw

Cast dopadového fetézce emisi eutrofizujicich latek

L

~ Uvolfiovani biologicky

Mikrobialni rozklad latek:




b 4

Cast dopadového retézce emisi eutrofizujicich latek

Uvolfiovani biologicky

 dostupnych forem nutrientd

L 4

Nadmémy rozvo]
~ autotrofnich

L

Mikrobialni rozklad latek

_org_anis_mﬁ ,

‘Mikrobidlnf rozklad
uhynulych organism

|



Cast dopadového fetézce emisi eutrofizujicich latek

Uvolfiovani biologicky
 dostupnych forem nutrientd

L 4

Y

Nadmémy rozvoj
autotrofnich
organismd

L
Mikrobialni rozklad latek

- Zmény
sladkovodnich
ekosystéemua

v

‘Mikrobidlni rozklad
uhynulych organisma

| Toxicke Gginky

L

Produkce toxin( sinic
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na élovéka




Cast dopadového fetézce emisi eutrofizujicich latek

A : v
Uvolfiovani biologicky Mikrobialni rozklad latek
dostupnych forem nutrientd

L 4

Nadmémy rozvol | [ wikrobiain rozklad

autotrofnich v
organismi uhynulych organisma
‘ T | Toxické Ginky
. Zmény . — Y na Elovéka
sladkovodnich —»{ Produkce toxind sinic —
ekosystemu
Y v
A 5 e :
R Toxické uginky Nedostatek
Zmény morskych “ :
ChoayAG ~ na organismy rozpusténého kysliku
1 Y
Pokles .
Naruseni J" biodiverzity ~ Finanéniztrdty |
ekosystémdi ‘ —— ve vodnim hospodarstvi | _ v
koralovych L : Pokles rekreacni
atoll h hodnoty
ZhorSena kvalita
pitné vody




Cast dopadového fetézce emisi eutrofizujicich latek

Uvolfiovani biologicky

' dostupnych forem nutrientd

L 4

L
Mikrobialni rozklad latek

Nadm&my rozvoj

Y

organismd

Mikrobialni rozklad
uhynulych organismd

sladkovodnich >
ekosystémd

Toxické Geinky:

v

Produkce toxind sinic —

Y

Zmény mofskych

ekosystéma

k

r

na élovéka
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Environmental Costs of Freshwater Eutrophication in England and Wales

Jules M. Pretty ,*Lt Christopher F. Mason ,i David B.
Medwell ,i Rachel E. Hine ,1 Simon Leaf £ and POF [7 kE] Abstract

Rﬂchﬂe& POF wef Linkzars]  Reference Quickhiew
Centre for Environment and Society and Department
of Biological Sciences, University of Essex, Colchester Full Text HTALL Citing Articles
Co4 350, UK., and the Environment Agency,
+
Wallingford, Evenlode House, Howberry Park, & éﬁg;ﬁg&s

Wallingford, OX10 8BD, U.K.

Environ, Sci, Technol,, 2003, 37 (2), pp 201-208
DOL: 10,1021/ es020793k

Publication Date (Web): November 28, 2002
Copyright @ 2003 American Chemical Society

(EES Section: | Water

Abstract

Eutrophication has mamy known consequences, but there are few data on the environmental
and health costs, We developed a new framewaork of cost categories that assess both social
and ecological damage costs and policy response costs. These findings indicate the severe
effects of nutrient enrichment and eutrophization on marny sectars of the economy. We
estimate the damage costs of freshwater eutrophication in England and Wales to be 5105160

million yr! [(£75.0-114.3 m). The policy response costs are a measure of how much is being

spent to address this damage, and these amount to 577 million yr! [£54.8 m]. The damage
costs are dominated by seven items each with costs of $15 million v or more: reduced
value of waterfront dwellings, drinking water treatment costs for nitrogen remaval, reduced
recreational and amenity value of water bodies, drinking water treatment costs for remowal
of algal toxins and decomposition products, reduced value of nonpolluted atmosphere,

negative ecological effects on biota, and net economic losses from the tourist industhy |n

common with other environmental problems, it would represent net value [or cost
reduction) if damage was prevented at source. A variety of effective economic, regulatony,

and administrative policy instruments are available for internalizing these costs,




Indikatory kategorie dopadu eutrofizace

- midpointovy Ind. kat. dop. — ekv. mnozstvi biodostupného P
nebo N, &i Ubytek O, v dusledku nadmeérné mikrob. ¢innosti

- eutrofizacni potencial EP vyjadruje, jake mnozstvi P Ci N se
z emitovane latky muze do prostiedi uvolnit (a eutrofizovat)
EPi(P) - T *3[1.,97 EPE(N) A v +14,01

Mi

r — pocéet atoml P v molekule i v — podet atoml N v molekule §



Indikatory kategorie dopadu eutrofizace

- midpointovy Ind. kat. dop. — ekv. mnozstvi biodostupneho P
nebo N, &i Ubytek O, v dUsledku nadmérné mikrob. ¢innosti
- eutrofizacni potencial EP vyjadruje, jJake mnozstvi P CI N se
z emitované latky muze do prostiedi uvolnit (a eutrofizovat)

- ™ +30,97 v +14,01
EPi(P) = : EP,(N) =
Mi /
r — podet atoml P v molekule £ v — pocet atomi N v molekule £

- charakteriz. faktory EP(P) a EP(N) |ze seskupit do jednoho
prepoctem na fosforecnanovy nebo dusicnhanovy aniont:

(f2+m,)+M PO 3-
Mi.

EP,(NO,) = YoM MNO - 1 NO® ekvikg]

EP,(P0O,Y) = 2

- za predpokladu konstant. poméru N/P v rostl. biomase = 16/1 | C106H2630110N16P

- endpointovy ind. — Ubytek podtu druht v lokalité PDF




VII. Ubytek surovin

- spotfeba neobnovitelnych surovin
= znemozneni spotreby v budoucnosti
priklad? |

- spotreba obnovitelnych surovin = pfi nadmérné spotrebé
vycerpavana obnovitelna kapacita prirody = snizeni
dostupnosti suroviny a naruSovani/destrukce ekosystemu

- abiotické x bioticke - priklad?

- ziskavani a spotreba surovin
- Casto dalSi env. dopady
- ty jsou ale samostatnymi

kat. dopadu

Centrum pro vyzkum
toxickych latek
v prostredi

©)




Predpokladané zasoby neobn. surovin

- nutno zvazovat ekonomickou stranku zisku surovin

Spotrebu urcuje:

- zasoba

dostupnost
- rychlost spotreby
- rychlost obnovy

©)
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HOW LONG WILL IT LAST?
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US ANNUAL CONSUMPTION per capita 2006 (grams)
E

.09

y ' 0139

L 0Ty

&
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PROPORTION OF CONSUMPTION MET
BY RECYCLED MATERIALS (%)

(Buiguons “sun '2ikw) Hidd0)

COPPER 31%

NICKEL35%

SIVER 16%
TANTALUM 20% @
URANIUM 0%

-r

TIN 26%

gt
HOW MANY YEARS LEFT : —
55 |F THE WORLD CONSUMES AT TODAY'S RATE ALUMINIUM 49%

Reseive hase
Anual ghobal consumplion
(iassuming global consumplion=glabal production)

HOW MANY YEARS LEFT
IF THE WORLD CONSUMES AT HaLF [
THE U5 CONSUMPTION RATE
Riserve base

i, US per capila I
(M;mem 2005 * Waild papul a!mn

Figures do nel toke into aceoun! changes
ta new technolagies

in demand due to
PHOSPHORUS 0%
" PLATINUM D% CHROMIUM 25%
K
GALLIUM 0%
INDIUM 0%
GERMANIUM 35% )
HAFNIUM N/A
RHODIUM N/A
ANTIMONY N/A

IF DEMAND GROWS...

Some key resources will be exhausted more quickly
if predicted new technologies appear and the
population grows

ANTIMONY 1520 years SHVER 15-20 years
HAFHIUM =10 years TANTALUM  20-30 years
INDIUM 5-10 years URANIUM  30-40 years
PLATINUM 15 years TG 20-30 years

SRCE. ATA! RELLER, LMY OF A /3 liquees not available




Dusledky ubytku surovin

- nedostatek v budoucnosti i véetSi E naroCnost ziskavani

- omezena dostupnost povede ke zvysenému geopol. napéti

- env. dusledky — poSkozeni ekosystému, vymirani druhu,
ztrata estet. i kulturnich hodnot krajiny atd.

Indikatory kat. dopadu ubytek surovin

- midpointovy ind. kat. d. — hmotnost dané Ci referencni surov.
- endpointovy ind. kat. d. — mnozstvi E [MJ] &i $, ktera bude v
budoucnosti k zisku suroviny potfebna navic ve srovnani s

dneskem
predpoklad — dnes se vyuzivaji suroviny snadneji E dostupne

©)
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VIIl. Vyvuzivani krajiny (LU — Land use)

Centrum pro vyzkum

(6) toxickych latek
v prostredi



Globalni zmeény ve vyuzivani krajiny

100 %

protected/
recreational land

frontier
clearings

|
subsistence
agriculture
o and
S small-scale
©
O - -
38 intensive
= agriculture
—
o
C
o
-
| -
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Q.
O
| -
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0 %
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stage in land use transition s
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Dusledky intenzivnich zmén

crop

infectious  production
disease = forest
mediation production

regional
climate preserving
and air habitats and
quality biodiversity
regulation
carbon water
sequestration flow
water  regulation
quality
regulation

natural
ecosystem
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crop

infectious roduction
disease P forest
mediation production
regional
climate preserving
and air habitats and
quality biodiversity
regulation
carbon water
sequestration flow
water  regulation
quality
regulation

intensive cropland

crop

infectious  production
disease P forest
mediation production

regional
climate preserving
and air habitats and
quality biodiversity
regulation
carbon water

sequestration flow

water  reguylation

quality

regulation
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Dusledky fragmentace krajiny

a) Rok 1980

b) Rok 2003

interior species —,

interior habitat and species decrease

edge habitat and species increase

c) Rok 2040




Typy zasahu do krajiny v LCIA

- premena krajiny — takove zmeny, které vedou ke zménam
biodiverzity a zménam zivotadarnych funkci krajiny

- zabor krajiny — zmeény, jez maji za nasledek nemoznost
krajinu vyuzivat pro dalSi lidskeé aktivity, a to v dusledku
aktivity predeslé Ci trvajici — napr?

Kvalita krajiny

>

II Pfemeéna krajiny
C
. ﬂ)or krajiny

(@) ‘ t1 2 B das
doba uzivani krajiny ~ obnova




Kat. dop. obsazeni krajiny a biodiverzita

- 0obsaz. kraj. a biodiv. shrnuji zminénou premenu a zabor

Obsazeni krajiny - ubytek vyuzitelné krajiny v prostoru a Case

- krajina je vyuzivana a nemuze byt uzita k jinym ucelum
(jedna se tedy o zabor krajiny)

- midpoint. ind. dop. - plocha * doba vyuzZivani [m4*rok]

Biodiverzita
- midpoint. ind. dop. je po€et rostlinnych druhli na m?

vysledek indikatoru pri preméné krajiny vysledek indikatoru p¥i zaboru krajiny
a . a a .—«a
— zac___kon — ref akt
Vbiodiv. , pteména kraj. — A * Vbiodiv. »zabor kraj. — At *

a a

ref
A — vyuzivana plocha, t - doba vyuz. krajiny, a — pocet rostl. druht

ref

- volba ref. lokality vSak problematicka



IX. lonizacni zareni (RAD — radioactivity)

- dva typy emisnich tokud - uvolfiovani radioakt. latek do ZP &i
pfima expozice zareni napf. ze staveb. materiall
- lonizacni zareni poskozuje zivé bytosti, materialy a sur. zdr.

Typ zareni o B Y

10 ]

Faktor kvality zareni 20 | 1

RADIATION EXPOSURE PATHWAYS

Airborne Radioactive Materials
Indoor &ir
Stn.l ctural Radiation

Deposition Inhalation COoSmic
R ocksand Saoil

Crop Uptake Skin Absorption Radiation

E xposure Crop
B Ingestion

—

AR RS s »
2 ﬁ"f:- "ﬁ&

i F ood, Milk

__ Ingestion Radiation Dis=olved

e R adioactive
/Pullutants

Ingestion
‘w Water and Aquatic
Food Ingestion
Centrum pro vyzkum
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Mira radiacniho pusobeni elementarnich toku

- popisovana charakterizacnim fakt. DF (damage factor)
- hodnoty DF jsou urCene pro dopady zar. na Cloveka

~ MnozZstvi emitované latky
Vystup z produktového systému

Schéma: Bq;: Bo/funkén( jednotka
Princip urceni T
I cNni 8% E i Kontaminace prostredi
Chara kterlzacn ! ho 1‘3 LEL ”5 Moledcvani transportu, rozpty?‘]en'? a L?Etdiédani latek v prostredi
faktoru radiace <ES " Bolkg; Bo/l Bym
Pfijata davka

Lidske charakteristiky (l4tkova vyména, hmotnost) '
Kg; m* I; élovék.Sv |

!

| Vztahy davka a odpovéd
: Faténi, nefataini nadory
| Podet vyskytli /Slovek.Sv

ATy

Vyznamnost poékdiéni _
Pocet let neschopnosti |

Analyza
expozice

Analyza
udinku

Analyza
poskozeni

| DALY
f

AT

Spolecenska zavaznost na zékladé hodnotowych méfitek
DALY/kBq
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Posouzeni
Skody




Charakterizace dopadu elem. toku

- popisovana charakterizacnim fakt. DF (damage factor)
- hodnoty DF jsou urCene pro dopady zar. na Cloveka

charakterizace radiacniho zareni

Voga = Zecomp D DFecomp i Aocomp, i [DALY nebo rok/kBq]
DFecomp, i — radiacni potencial latky i pri emisi do slozky /P
Aocomp, i — Fadiacni aktivita latky 1 pri emisi do slozky ZP
D F;nn-:dm--.-i voda?
r.kBq'

C-14 A ie 2,1E-07 - 1,2E-09
Cs-134 | 1,2E-08 1, 4E-07 7.9E-08
CaBENE 1,3E-08 1,7E-07 7,9E-08

Co-58 4,3E-10 4,1E-11 -
Co-60 1,6E-08 4.4E-08 3,9E-10
Ra-226 R S 9,1E-10 1,3E-10
Rn-222 2,4E-11 - :
Th-230 4,5E-08 - :
U-238 8,2E-09 2,3E-09 2,3E-11
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