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Normally great quantities of metallic ions
such as calcium (Ca*) and magnesium
(Mifﬁ) arz at;ached tohthe surface of( It{lu)e
sou particles. Incoming hydrogen ions (H*
detach the metal ions and attach them-
selves to the soil particles instead. Until
this happens, the soil water is relatively
well protected against acidification.

Acidification is held back by the natural
buffering Mﬁy of lake water. Inflowing
hydrogen ions (H*) react with the bicarbon-
ate ions (HCO3) of the water to form car-
bonic acid, which is weak and does not
jably the pH value. A continued
ion of acid will however cause the
water’s defensive capacity to break down.
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= Kyselé horniny — Zuly (granity,

— granodiority), neékteré metamorfity
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)ezonnost — tani snehu, privalove
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Bicarbonate
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Large pH- |
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Fig. 2. Episodes in streams and rivers in Europe. The tlppef end of the bar represents the *pre-episode’ pH value and the lower cnd of the bar represents the
minimum pi value during the most severe episode (sce text) reported in various study catchments. The star denotes an cpisode induced by snowmelt.
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azeni Ca a Mg — sirany — nedostupné pro

“ ._i-smy

ruseny hydrogen-karbonatovy Ustojny systém
& Speciace a zména rozpustnosti kovli a soli kovd,
-biodostupnost toxickych kovt — Al, Cu, Zn aj.
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zitivni organismy
)] e vneJS| schranky a kostry, vnéjsi zabra,

“hranéna vyvojova stadia, zpravidla permanentm
‘ganismy
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F'tc')lerantnl organismy
e ..r-Bychanl celym povrchem téla, plastronove dychani a

fi_"f-' ~ nebo vzdugny kyslik, temporalni organismy
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~» Domluvena hranice acidifikace povrchovych vod
- pH 5.5, silna acidifikace pod pH 4.5
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" Acidifikace a organismy — Uroven...
spolecenstva

i

Figure 1. A stream section, | . iy
showing the functional feeding Precipitation & Acid deposition
groups and the flow of organic :

matter between these. CPOM = * * *
coarse particulate organic
matter, FPOM = fine particulate
organic matter, DOM = Catchment area
dissolved organic matter. The . :
functional-feeding groups; Sail vg.g,itat'on
Scrapers consume periphyton H+. Ca** metals, humics
from stones and leaves; Water runoff
= shredders consume CPOM; g
deposit feeders consume

settled FPOM,; filter feeders
consume suspended FPOM,
incl. small organisms and
colloidal DOM; and predators

7

- Invertebrates /) Brds ?)

consume animals. Known or Predators —~——
supposed effects of ;
acidification on the functional e
feeding groups indicated by +

and - signs. Drawn by G.
Marklund from ideas by A.
Gerhardt and J. Herrmann.

me T llles | e

of POM & DOM
deposit @
feeders

ncl
microbes

mosses
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Acidifikace a organismy. -
spolecenstva
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Abiotic changes

reduced pH, incrgased Al
reduced input and flux of P

i ~
Increased / Direct tox;c action Regduced decomposition rate
and nutrient cycling

transpa:ency
Y

Habitat structure DU Specnes abundance <=————p Nutrients

| >

Competition — ——p> Predation
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Community structure and function
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1 5,5: 1 bod acidosenzitivni org.

5 5,5: 0,5 bodu acidotoleratni org.

| Dd pH 4,5: 0 bodu silné acidotoleratni org.

"‘3*:"1- difikacni index lokality — priimérna
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= hodnota =rozmezi 0 - 1
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e Acidifikatni indexy organism@ misté a
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luho anl sedimentd a hornin
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Introduction Intensified Increased Increased Economic
of coypu agriculture in sewage. boating and political
catchment. changes
- Heavy grazing of Increased nitrate Increased supply Bank erosion and
rcedswamp in 1950s run-off of phosphorus sediment suspension

Reed regression

!

Eutrophication, with
increased phytoplankton

v

\

Macrophyte losses

.

Sedimentation

!

Losses of habitat, losses of species, replacement by degraded, unstable
~ systems. Toxic algae, botulism and amenity loss problems
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Characteristic
Trophic status . Mean primary Phytoplankton Total organic, Total N
of lake productivity biomass (mgCm™)  carbon(Mgl™"') (ng!™")

Dystrophic ~ <50-500 <50-200 3.0-30 <1.0-500
Otigotrophic 50-300 20-100 <1.0-3.0 <1.0-250
Mesotrophic 250-1000 100-300 <1.0-5.0 500—1100
Edtrophic = - - >1000 >300 5.0-30

Hypereutrophic 500->15 000




10.0—- [ '

Hypereutrophic

T

e

Eutrophic

0.01- _ ‘ ‘MCSOM
\ Oligotrophic

|
€
~—
z0
£
o
S
w0
=
-
@]
-E
Q.
7]
@)
=
a.

I ! |
0.001 0.01 0.1 1.0
Residence time (years)

10.0




- io)-Iﬁﬂgace%ﬁ&’* —

stanoveni zivin — P a N, vypocet bilance
na objem a Cas

ni biodostunych zivin

3 oda troﬁckeho potencialu — laboratorni metoda,
EF stove testy na rase Scenedesmus quadricauda km
’fﬁrelsfald

= — Stanoveni koncentrace ras a sinic jako chlorofyl a -
-~ situ

~® Bioindikacni metody — analyza spoleCenstva ras
a sinic
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lové zdroje — COV, odpadni vody
’losr e zdroje — eroze pudy, znecisténi ovzdusi
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olerance vodnich organismé k ...
zmenam teploty

- aD, magna; McMahon 1965
0 aD, magna; Kersting u.v.d. Leeuw 1976
e D. pulicaria; Geller 1975
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obalni oteplovani — zmeény
Klimatu
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- ~ Polutanty

5.}? | Radionuklidy

R .

Toxické kovy
=" --1"-!-.'. Ropné latky a polyaromatické
d‘f_’ — uhlovodiky (PAH)

Perzistentni organicke polutanty



Aluminium Lead Concrete

Alpha

Beta

Gamma, X rays

Neutrons




Source

Cosmic rays from outer space

Terrestrial gamma rays from rocks and soil
Radon and thoron gas inside buildings

Food and drink and accumulated within tissues
Medical, mainly from X rays

Miscellaneous

Nuclear industry




Half-life

12.4 yr
5730 yr
14.3 days
1.3% 10%yr
28.9 yr

8.1 days
30.2 yr
1622 yr

4.5 x 10° yr

Assimilated by body in water
Passed up food chain
Concentrated in bones

Found throughout body
Concentrated in bones
Concentrated in thyroid

Found throughout body
Concentrated in bones
Concentrated in lungs and kidney
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phtaminace ruznych organismu....

Fish
Trout (Salmo trutta)
Perch (Perca fluviatilis)
Grayling (Thymallus thymallus)
Char (Salvelinus alpinus)
Rainbow trout (Salmo gairdneri)
Pike (Esox lucius)
Bream (Abramis brama)
Whitefish (Coregonus lavaretus)
Ide (Leuciscus idus)
Crucian carp (Carassius carassius)

Roach (Rutilus rutilis)

Vendace (Coregonus albula)
Herring (Clupea harengus)

Atlantic codfish (Gadus morhua)
Pike perch (Stizostedion lucioperca)

Aquatic birds
Canada goose (Branta canadensis)
Mallard duck (Anas platyrhynchos)
Wigeon (Anas penelope)
Red-breasted Merganser (Mergus serrator)
Diver (Gavia sp.)
Greylag goose (Anser anser)

Shellfish
Signal Crayfish (Pacifastacus leniusculus)
Crayfish (Astacus astacus)



Toxické kowy

ioakumulace v tukovych tkanlch
slouceniny — metylrtut’ a etylrtut akutni a
.3.,-11.. toxicita

— bioakumulace v tukovych tkanich,
ronicka toxicita

* Pb -dtto metylolovo, etylolovo, chronicka

= : “toxicita

e As, Co, V, Ni, Cr, Zn — biokoncentrace, prima
akutni toxicita
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o Priklad — kontaminace Hg
~ potravnich Fetézcl v jezere

.

Material Mercury concentration
Sediment 87-114
Phytoplankton 15
: Higher plants 9

—= Zooplankton 13
Herbivorous zoobenthos 11
Carnivorous zoobenthos 83
Herbivorous fish 332-500
Carnivorous fish 604-1510
Insectivorous duck 240

Piscivorous birds 2512-13 685
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lovodiky a polyaromaticke uhlovodiky (PaHSs)
_.-~_-_ ne bifenyly (PCBs)

vané dlbenzodloxmy (PCDDs)

nlo Ovane dibenzofurany (PCDFs)

'movane bifenyly (PBBs)

== 1_: .;:. ované pesticidy

' -0 rganofosforove pesticdy

~_ ® Carbamatové pesticidy
_® Pyretroidy
® Fenoxy herbicidy
® Chlorfenoly a chlorkresoly




