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Voda na Zemi
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Rozlozeni pevninské vody v biomu
/eme

wetlands
open basin lakes (freshwater)

closed basin lakes (saline)
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Zasoby vody v jezerech

Table 4—4 Classification of lakes and ponds based on surface area, with extrapolated
estimates of the number of lakes worldwide in each size category and the total surface
area per lake or pond size category, 1km? = 100 ha. ND = Not Determined.

Surface Area km? Number of Lakes Total Surface Area km?

Great lakes >10,000 19 997,000
Large lakes 10,000-100 1,504 686,000

Medium lakes 100-1 139,000 642,000
Small lakes 1-0.1 ~1,110,0007 ~288,000?

Large ponds 0.1-0.01 ~7,200,0007 ~190,000?
Other ponds <0.01 ND ND

'Caspian Sea alone contributes 374,000 km?
?Low accuracy, based on extrapolations.

Source: Modified after Hdkansan 1977, and Maybeck 1995.




Surface
Area Volume Maximum
Name (km?) Name (km?®) Depth (m)

Caspian [T] [IR, RU] 374,000 Caspian 78,200 Baikal 1,741
Superior [G+T]

(CA, US) 82,100 Baikal 22,995 Tanganyika 1,471
Aral [T] (KZ, UZ) 43,000’ Tanganyika 17,827 Caspian 1,025
Victoria [T] 62,940 Superior 12,230 Malawi 706
(KE, TZ, UG)

Huron [G] (CA, US) 59,500 Malawi 6,140 Issykkul (K) 702
Michigan [G] (US) 57,750 Michigan 4,920 Great Slave 614
Tanganyika [T] 32,000 Huron 3,537 Matana (ID) 590
(Bl, TZ, ZR, ZM)

Baikal [T] (RU) 31,500 Victoria 2,518 Crater [V] (US) 589
Great Bear [G] (CA) 31,326 Great Bear 2,292 Toba [V+T] (ID) 529
Tonle Sap [F] (KH) 30,000%*  Great Slave 2,088 Sarez [F] (TJ) 505
Great Slave [G] (CA) 28,568 Issykkul [T] (KG) 1,738 Tahoe [T] (US) 501
Chad [T] 25,900* Ontario ' 1,637 Hornindalsvatn [G] (NO) 514
(CD, NE, NG, CM)

Erie [G] (CA, US) 25,657 Aral 1,451 Chelan [T] (US) 489
Winnipeg [G] (CA) 24,387 Ladoga 908 Kivu [T+V] (RW, ZR) 480
Malawi (NYASA) 22,490 Titicaca [T] 827 Quesnel [G] (CA) 475
[T] (MW, MZ, T2) (BO, PE)

Balkhash [T] (KZ) 22,000 Reindeer [G] (CA) 585 Adams [T] (CA) 457
Ontario [G] (CA, US) 19,000 Helmand (AF, IR) 510 Fagnano (AR, CL) 449
Ladoga [G+T] (RU) 18,130 Erie 483 Mjosa (NO) 449
Bangweulu (ZM) 15,1002 Hovsgol (MN) 480 Salsvatn (NO) 445
Maracaibo [T, C] (VE) 13,010 Winnipeg 371 Manapouri (NZ) 443

'Water extraction from inflowing rivers reduced area to ~ 24,200 km? and the volume by 84 percent (see Sec. 5.7) in 2000.
2Flood control and irrigation have reduced area to about 11,000 km?.

*Wide fluctuations due to seasonal flooding.

“Drought has reduced the area to about 2,500 km?.

Source: Modified from Herdendorf 1982.




Zasoby vody - jezera

2. Rozloha nékterych wvelkych kontinentélnich vodnfch nédrzi (vie ve stejném meéritku):

1 jezero Athobaska, 2 Velké Medvédf, 3 Ladoga, 4 Aralské, 5 Balkas, 6 Onéga, 7 Winnipeg,

8 Neusiedlerské, 9 Bajkal, 10 Velké Solné, 11 Velké Otro&(, 12 Cerné more, 13 Kaspické mofTe,

14 jezero Cad, 15 Viktoriino, 16 Njasa, 17 Innaren, 18 Tanganjika, 19 Zenevské, 20 Vattern,

21 Titicaca, 22 Nicaragua, 23 Hofejsi, 24 Michigan, 25 Huron, 26 Erie, 27 Ontario, 28 Tana,
) 29 Rudolfovo, 30 Mrtvé mofe, 31 Balaton




Vyvoj jezernich systému
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River

Country

Mean
Discharge
(10°més™)

Drainage
Area
(10° km?

Suspended
Load

(Tx10%yr)

Sediment
Yield

(Tkm?yr)

1 Amazon

2 Congo/Zaire
3 Yangtze

4 Brahmaputra
5 Ganges

6 Yenisei

7 Mississippi'
8 Orinoco

9 Lena

10 Parana

11 St. Lawrence
12 Irrawaddy
13 Ob

14 Mekong

15 Amur

16 Tocantins
17 Mackenzie
18 Magdalena
19 Columbia
20 Zambezi

21 Danube

22 Niger

23 Indus
24 Yukon
25 Pechora
33 Nile

38 Rhine
42 Rhone

45 Tigris\Euphrates

46 Po
47 Vistula

BR, CO, PE
AO, CG, ZR

CN

BD, CN, IN

BD, IN

RU

us

BR, CO, VE

RU

AR, BO

CA

CN, MM

RU

KH, LA, TH, VN
CN, RU

BR

CA

co

CA

AO, BW, MZ, NA,
ZM, ZR, ZW
AT, BG, DE, HR,
HU, MD, RO, SK
UA, YU

BJ, GN, ML, NE,
NG, SL

CN, IN, PK

CA, US

RU

EG, ET, SD, UG
CH, DE, FR, NL
CH, FR

1Q, TR, SY

IT

PL

212.5
39.7
21.8
19.8
18.7
17.4
17.3
17.0
15.5
14.9
14.2
13.5
12.5
11.0
11.0
10.2

7.9
7.0
7.2
7.1

6.2

6.1

5.6
5.1
4.1
2.8
2.2
1.7
1.4
1.4
1.1

6062
3968
1013
553
1047
2471
3185
939
2680
2278
1274
362
2448
387
1822
896
1784
262
266
1280

806

1100

1231
921
322

2944
145

94
1048
54
191

406
72
561
813
1626
1
350
97
80
91
4

16

52

15

10

1
32
863
17
2

67
18
553
1469
1551
4
109
103

96
22
42
¥/
340
823
315
10

'A map of water erosion rates in the US is available at the following Web site: http://www.nhq.nrcs.usda.gov/land/index/

erosionmaps.html.

Source: After Welcome 1985.




a
N
&
a
O
>
&
o)
S
>

vmm v obdebi 1931 - 1960

fch CSSH .
lany-£SSR

Pramen: Smérné vodohospodifské p

Seifky v zikladnich povodn




Podzemni vody




Vodohospodaisky vyznamneé
oblasti CR

Obr. 1 Ochrana vadohospodatsky viznamnych fizem§. Qznadeni chrén¥nych oblasti piirczent akumulace vod : podze
pevrchovych — svislé rafovini, povodi vodarenskch tokidl — bez &rafovani. . T > 5
1 - Labe, 2— Mals Upp, 3 — Metuje, 4 - Divok4 Orlice, 5— Zdobrice, 6 — Chrudimka, 7— Klejnarka, 8 — Vrchlice, 9 - Kamenice, 10— Cerna Desna,
" 11— Jizera, 12 - Yizera, 13 — Malge, 14— Blanice, }5 — Hamersky potok, 16 <Ostruznd, 17 — Brzina, 18 - StrZsky potok, 19 - Stavisi&, 20 — Borovsky
potok, 21 — Zelivka, 22 ~ M¥e, 23 — Radbuza, 24 — Uhlava, 25— Sifela, 26 — Kli¢ava, 27 — Stroupinsky potok, 28~ Lomnicky potak, 29 — Libocky
potok, 30 - Libava, 31 - Rolava, 32 - Tepi4, 33 - Pramensky potok, 34 - K¥imovsk§ potok, 35— Bilina, 36— Loupnice, 37 Bily potok, 38 - Chijbski

lﬁn_ich —vddoroyné Srafovini,

Kamenice, 39 — Rybny potok;, 40— Ptisednice, 41 ~ Cerna Voda, 42— Flaisky potok, 43 - Cernd, 44 — Moravice, 45 — Ostravice, 46 — Moravka, 47
~Lomnd, 48 — Cerny potok, 49 — Cerna Nisa, 50 ~ Kouba, 51 - Morava, 52 — Desn4, 53 — Nemilka, 54 — Oslava, 55 — Stanovice; 56 — Juhyn®, 57 -
~ Velitka, 58 — Velkd Han4, 59 ~ Mald Hand, 60 — FryStacky gotok, 61 —'Dfevnice, 62 — Kolela&, 63 — Ludkovicky potok, 64 — Velitka, 65 — Ochoz,
66 — Pstruhovy potok, 67 — Svratka, 68 — BEl4, 63 ~ MarSovsky potok, 70 — Brinice, 71 — Oslava, 72 — Kyjovka, 73 - Vlira

BE ¥ 4




Voda na Zemiav CR a SR

Tabulka 1

RozloZenf vody v blostéfe (podle riiznych autort eestavil Wetzel, 1983)

Objem
v tis. krn®

X

Doba
obnoven{

oceény

sland jezera
padnf vlhkost

feky

polérnf led a ledovee
podzemn( voda (voln& pohyblivé)
sladkovodn{ jezera a jiné nidr¥e

atmosférickd vihkost

1370000
28 000
4 000
125
104
67
1,2
14

97,61
2,08
0,29
0,009
0,008
0,005
0,000 09
0,000 9

37 000 roku
16 000 roki
300 roka
1-100 rokt
10-1000 roka
.. 280 dna
12-20 dnd

9 dnt

Tabulka 2

Dlouhodobé charakteristika vodnfho reZimu naseho tizemnf (BlaZej a kol., 1981)

Pramér roénich
srdZek

(mil.m™)

{mm)

Primeér rod. odtoki

(mil.m®)

()

Délka tokl

s plochou poved(

nad 5 km?
(km)

Odhad mnoZstvi
podzemnfch vod
(mil.m™>.rok™)

—

CR
SR
CSFR celkemn

52 630
36 370
88 000

668
743
696

15 148
12 592
27 740

36 860
21684
58 544

852
1590
2 442

—

*) Udaje plat{ bez odtoku Dunaje




B Maximum glaciation extent &

Major areas of saline lakes

M
Rivers — m?“__‘-fgﬁ / Lokes and Reservoirs

= A Mississippi
Orinoco
Amazon
Danube
Tigris/Euphrates
Congo/Zaire
Yenisei
Lena
Parana
Yangtze
Ganges

hile

Char Constance 25 Neagh Baikal Naivasha
Experimentol Lokes Area 4 Moggiore 26 Windermere Lodogo Victoria
Laurentian Great Lokes 15 Léman (Geneva) 27 Scutori Rybinsk Molowi
Memphremagog 16 Slopy 28 Cospion Sea Glubokoe Hartbeespoort
Tohoe 17 Esrom 29 Toi Alexondrina Kariba
Lowrence 18 Banyoles 30 Tobo Amadeus Nahuel Huopi
Mirror 19 Pédidrv 31 Kinneret St. Clair Broo
Mendoto 20 Paovin 32 Dd Eyre Titicoca
Okeechobee 21 Balaton 33 Biwo Toupo Amazon Bosin Lokes
Toolik 22 Vechten 34 Tonle Sop Tongonyika Dom Helvecio
Chapola 23 Mikolojski 35 Al Sea Chad Pantonal Lokes
Xolotdn 24 Erken 36 Lanoo Tona Vanda

—FR =T O MmO A®
R = O D 00NV &R -

Figure 5-17 'The maximum extent of the last glaciation (grey area), and the principal areas
where saline lakes occur (hatched area), and some large or limnologically well known lakes,
river and reservoirs. Most but not all lakes in the saline lake districts are saline. Saline lakes [S]
also exist outside the major endorheic regions. (After Snead 1980, and Williams 1995.)




Kolob¢h vody v biomu Zemé¢
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Kolobéh vody v biomu Zemé







Voda zaklad zivota na Zemi

Led Voda pfi 0 °C
hustota v kg.m™ 916,8 999,87
meérna tepelné kapacita v k].kg'I.K'l 2,04 4,21

mérné tepelna vodivost v ].w:rrlfl.s'l.l{'1 0,023 9 0,005 86
mérné elektricka vodivost

(konduktivita) v o lem™ 2,7’2.1{]‘B

rychlost zvuku v m.s | 3 300




Voda zaklad zivota na Zemi

hustota maximéln{ (p¥i 3,94 °C) v kg.m™>
hustota pFi 25 °C v Kg.m™

dynamické viskozita (p¥i 25 °C) v Pa.s™!
kinematick4 viskozita (pfi 25 °C) v m?2. s!
teplota tan{ (p¥i 101 325 Pa) ve °C

teplota varu (pfi 101 325 Pa) ve °C

meérné skupenské teplo tdnf v J.g!

meérné skupenské teplo varu v J.g?

mérnd tepelna kapacita (pfi 15 °C) v J.kg L.K!
povrchové napéti (pfi 25 °C) v N.m™!
relativnf permitivita (pfi 25 °C)

1 000,000
997,075
0,890.1073
0,89.107°
0,000
100,000
333,7
2 255,5
4 186
71,97.10°3
78,54




Molekula vody




Voda zaklad zivota na Zemi

vodikové
mustky




Formy vody v biomu Zem¢

Kriticky

Kapalina
(voda)

Kriticka

Normalni
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Hustota vody

gpecs hmotnost

hustota pfi 4 “C

1,00000
1,00085
1,00169
1,00251
1,00818

35 (moPskd voda, prdmér) 1,02822

» Termicka stratifikace

* Vysoka hustota (775x) —

» Stavba t€l a velikost vodnich
organismu




Viskozita (dynamicka) vody

Vnitini tfeni — odpor prostiedni (vody) proti vlastnimu
pohybu nebo jiné ¢astici.

100x vyssi nez viskozita vzduchu

Jednotka Pa.s.

Zavislost na teploté

Dynamicks Kinematické
Teplﬂ_t o viskozita b 4 viskozita
. - £ a 2 A -8
e L vPa.s?. 10 vm©.s .10




Adhezivni a kohezivni
viastnosti

* Koheze (soudrznost) - adheze (prilnavost)

* Vzajemny pomer urcuje smocitelnost
(hydrofili1) nebo nesmocitelnost
(hydrofobii)

e Dusledky:
— organismy dychajici vzdusny kyslik

— organismy dychajici rozpustény kyslik



Povrchove napéti vody

» zavislost na teploté a mnozstvi rozpusténych latek
e vytvoreni stabilizacni plochy — specifického mikroprostiedi
 neuston — epi1, hypo, pleuston

epineuston

hyponeuston

4. Ukézka pifsluinfkl neustonnfch organismii. Epineuston: 1 Chromatophyton rosanoffi,
2 Botrydiopsis arhiza, 3 Neustococcus emersus. Hyponeuston: 4 Lampropedia hyalina, 5 Navicula
sp., 6 Codonosiga boirytis, 7 Arcella sp. (podle Rutinera, 1962)




Tepelne vlastnosti vody

Velka mérna tepelna kapacita (3. nejvyssi po H, He)

Vysoke hodnoty skupenského tepla tuhnuti a varu

Velmi mala schopnost molekularniho pfenosu tepla

Dusledky pro ekosystém a organismy:

akumulator tepla v biomu — pomalu se zahtiva a pomalu ochlazuje
vysoka tepelna kapacita a stabilita, a¢inn¢ tlumeni cirkadialnich a
cirkanulanich vykyvi

veskery pirenos pohybem vody a predavanim

teplotni stratifikace



Tepelny rezim vod

« Zdroje tepla
— Slunecni radiace
— Geotermalni zdroj
— Antropicky faktor
« Ztraty tepla
— Vyzarovani
— Vyparné (skupenske) teplo
— Odvod tepla do terestickych systému
— Odtok oteplené vody ze systemu



Tepelny rezim vod
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Z.areni a voda

vinova delka, pm
0,4 0,5 068 07 080810 1,5 2,0 4,0
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bilé a zelené
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procento pronikajiciho svétla

7. Absorpece riiznych barev svételného spektra vii&i hladinovym hednotim po prichodu

O riiznymi vrstvami vodntho sloupce: A velmi produktivnf (eutrofn{) jezero s hustym fyto-

planktonem, B mélo produktivnf (oligotrofni) jezero, v némZ zelené sloZka spektra proniké
nejhloubé&ji (podle Goldmana et Horneho, 1983)




Z.areni a voda
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Obe. 2.27 Podil odrazencho zafeni (v %) v zévislosti na clevaci Slunce. A — jasnd obioha, B — mimé
antndend oblolw, C - Kilnd atdend obidobing (Peslle Wiize a 1975.)




Z.areni a voda

* Pruhlednost vody

— Zakal vody
* Anorganicky
* Vegetacni
* Barva vody
— Skutecna (primarni) barva vody

— Druhotna (sekundarni) barva vody



Pohyby vody

e Stojaté vody — leniticke systemy
— vertikalni pohyby
— seiche
— proudéni vyvolane vétrem — vinéni

— proudéni vyvolane ptitokem nebo odtokem

e Tekouci vody — loticke systémy

— jednosmeérné proudéni po spadnici — laminarni nebo
turbulentni

— u velkych tokt kombinace s vinénim a pritoky
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Figure 7-1 Stages in vortex formation during shear instability on the interface of a stratifiad
twe-layer system. (From Mortimer, C. H.: Mitteiluugen Int. Ver. Limnol., 20:131, 1074.)

. Figure 7-3 Surface wave indicating wavelength (1), height (h), and attenuation of amplitude
(h/2, the displacement positive or r2gative from the equ’librium in a sinuscidal wave) of the cy-

cloid movement with depth.

DIVERGENCE
CONVERGENCE

figure 7=-6 Diagrammatic representat &l g i ents 1a s ace
14 ion of the helical ficw = Langm*ir curr ts in surf
by re
waters with agpreszation of organic matto between streaks at tho nes of dlvcrgc 1ce.
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Proudéni - charakteristiky

m'mammmm

TABLE 3.2 Some terms and equations useful in describing streamflow (Adapted from Davis and Barmuta, 1989,
and Carling, 1992)

'Eeﬁm
U

Us

Mean velocity
Shear velocity

Water depth

Height of surface
roughness elements

Kinematic viscosity

Acceleration due to gravity

Bulk flow
Reynolds number

Re = UD/»

Froude number
Fr = Ov(gD)

Relative roughness

Roughness Reynolds
number
Res = Usk/»

Thickness of
laminar sublayer
& =11.5»/Us

500 <Re < 10°-10*

5<Re. <70

Measured at 0.6 depth from sutface or from velocity
profile

Estimated from fine-scale velocity versus log depth profile
at nearbed depths
Total depth, surface to bottom

Difficult to quantify; methods described in text

1.004 x 10~*m?s~! at 20°C

9.8m?s~!

Re < 500 == |aminar flow
== transitional flow

Re > 10°-10* == turbulent flow

Fr<i == gub-critical flow
Fr=1 == critical flow
Fr>1 . == super-critical flow

Height of roughness elements relative to water depth;
influences flow type

Describes flow near streambed

Res < § . = hydraulically smooth flow
==» transitional flow

Re. > 70 == hydraulically rough flow

Describes region of viscous flow

6/k< 1 == hydraulically smooth flow
6/k>1 == hydraulically rough flow




Depth h (m)

Turbulent

Proudéni a
Organlsmy Velocity u (m s-1)

‘ i
| METALIMNIA /

100 000 — :
|| dinoflagellate/ WIND-MIXED LAKES
STILL blue-green
10 000 — DEEP plankton
LAKES diatom FLOODING
p'ankton RIVERS

DEAD-ZOMES POOLS

S
S
N

Relative roughness h/r,

ROCKY
g RIFFLES
<

/ E’,ij Samm
/ s

01
Velocity u(ms™")




Dalsi fyzikalni vlastnosti vody

* Hydrostaticky tlak

* Vodivost vody

* Redox potencial
. pH



Vodivost vody

* Mira mineralizace vody nebo koncentrace
1ontove rozpusténych latek

 Jednotky mS.cm-! (..cm'l)
 Prirodni sladkeé vody od 15 - 1500 (3000)

..cm'1
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Kolob¢h kysliku
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Kyslikovy rezim

Rozpustény (mg/l)
Relativni syceni (%)

Procesy s kyslikem
— Biochemicka spotieba kysliku — BSK (BOD)
— Chemicka spotreba kysliku — ChSK (COD)

Anoxie — anaerobie: amoniak, sulfan



Kolobéh uhliku
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Hydrogen — uhli¢itanovy system
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Zivinovy rezim

e Hlavni ziviny — N, P, K
— Pomér 600C : 20N : 1P
— Biodostupn¢ formy

* Esencialni ziviny
— Ca, Mg, Fe, Mn, S1

e Sira a sulfan



Kolobéh dusiku
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Kolobéh fosforu
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Kolobéh siry
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Kolob¢h vapniku a hoic¢iku

* Ca
— Soucast koster — zdroj vapenec
— Dulezita Cast ustojného systému
« Muze byt potlaCen fotosyntetickou aktivitou org,
« Mg
— Spolec¢né s Ca, zdroj dolomity
— Nezbytna soucast prenosu energie (ADP — ATP)

— Soucast chlorofylu



Kolob¢h zeleza

Rozpustna forma Fe?*; nerozputna forma
Fe3t

Organicke a anorganicke formy
Partikulovana forma 50 - 200ug/I
Limitujici pro rozvoj fytoplanktonu
(stimulace — inhibice)

Vazby s fosforem, sinice a kompeticni
sniZzovani mnozstvi zeleza



Organicke latky (organic matter)

» Zakladni formy
— Rozpusténe — DOM
— Koloidni — COM
— Partikulované — POM

 POM - velikostni kategorie
— Hrubé — CPOM v¢Etsi Imm
— Jemne — FPOM do 500 um
— Ultra jemné UFPOM



Kolobéh zivin

Nut ient dynamics

TABLE 13.1 Major forms of nitroger. and phosphorus found in natural waters (After Meybeck, 1982). Nitrogen
is also present as dissolved N, gas (not shown)

Nitrogen

Dissolved inorganic nitrogen (DIN)
NO7T nitrate
3037 itEite
NH*™ surmonium

Toral

dissolved Total

nitrogen nitrogen

Dissolved orgenic nitrog=n i (TDN)
genic nitrog=n (DON)

Particul: .2 organic nitrogen (PON)

Phosphofus

Dissolved iucrganic phosphorus (DIP) Total
PO’ orthephosphate dissolved
phosphorus Total

Dissolved organic puusphorus (DOP) (TDP) phosphorus

Particulate organic phosphate (POP)

Particulate inorganic phosphorus (PIP]




Kolobéh zivin

Nutrient dynamics
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Kolobéh zivin

Terrestrial environment
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Nutrient dynamics

TABLE 13.2 Phosphorus and nitrogen concentrations representative of various large river systems from different
regions. Values indicate range across sites or seasons measured in mg 171, (Sources: Golterman, 1975; Whitton,
1975b; Sioli, 1984)

PO,-P NH,-N NO;-N

Temperate rivers, receiving various amounts of anthropogenic inputs

Glama (Norway) 0.002-0.008 =2

Lot (France) 0.001-0.013 -
Meuse (Belgium) <0.005-0.6 <0.002-0.66
Tees (UK) 0.025-1.27 0.017-0.280
Upper Volga 0.018-0.26 0.53-1.4
Wye (Wales) near 0-0.13 =

Tropical rivers, generally less influenced by human activities

South America
Amazon
Mainstem 0.012
Andean streams - very low
Whitewaters 0.015 very low
Clearwaters <0.001 very low
Blackwaters 0.006 very iow
Upper Parana 0.02-0.18 0.02-0.62 1.03-0.86

Africa

Blue Nile 0.002-0.12
White Nile 0.005-0.10
Orange 0.003-0.10

Asia
Gombak 0.010-0.41
Sumutra 0.0070




Kolobéh zivin a org. hmoty
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Organismy dle zdroje energie

* Autotrofni org. - producenti

* Heterotrofni org.- konzumenti
— Kouskovaci (drti€1) — shredders
— Sbéraci — collectors
— Seskrbavaci (spasaci) — scrapers (grazers)
— Dravci (predators)

* Heterotrofni org. - destruenti
(dekompozitorfi)



Organismy dle zdroje energie

TABLE 4.1
Nutritional types of organisms and the primary resources used for obtaining energy and
synthesizing biomass (POC = particulate organic carbon, BOC = dissolved organic carbon).

Energy
source {C-source e-donatoy g-acceptor

Photoautotrophs
Plants. Cyanobacteria Light COa ; COx

pigmented sulphur bacteria Light CO; CO-

suiphur-free purple bacteria Light COs

Chemgolitheautotrophs
colorless sulphur

bacteria (¥; Ha3, 8§, o1 $203)
nitrifying bacteria

iron-oxidizing bacteria
methane bacteria

Chemolithoheterotrophs
Desulfovibrio

Chemoorganohetesrsironhs
animals

aerobic bacieria, fungi
denitrifying bacteria
desulphuriziig vacieiia




Energie v ekosystemu

SOLAR RADIATION
1018 X 108
Keal /SYS/YR
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SAGEBRUSH B8ST0Q
GRASSES
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Celkova trofie systemu

DETRITUS POOL

AUTOTROPHIC AUTOTROPH BIOMASS




Celkova trofie systemu

TABLE 22-23  Comparison of Invertebrate Feeding Group Ratios and Stream Ecosystem Parameters for the

Kalamazoo River, Southeastern Michigan

Stream order

Paramicter X §

Stream width (i) ] 10 48
Itophic status [eterotrophie Autotrophic Ieterotrophic Autotrophi
P/R ratio 0.47 .13 (.90 .23
Transport, CPOM /¥ POM 0.022 0.016 0019 0.022
Storage, CPOM / FPOM 0.36 0.11 0.15 0.10
POM, storage/transport 0.10 0.16 0.23 016
Mecan annual
Invertebrates m % x 10° 19.6 - 15.0 63.6 41.7
Shredders/total collectors 0.22 0.003 0.002 0.001
Filtering collectors/gathering collectors 0.67 0.42 0.45 .50
Scrapers/shredders .18 12,23 3.99 16,91
Scrapers/ (shredders + total collectors) 0,08 0.24 0.11 0.0

All invertebrate data used were means of fall=winter and spring=summer densities m = of individuals 0.5
(extracted from Cummins ef al., 1981). I = gross annual primary ;w'mh]clinn; R = annual community respiration,
POM = particulate organic matter (CPOM = coarse POM and FPOM = fine POM).
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Organismy - adaptace

* Hydrobionti, hydrofiloveé, hydroxenove
— rheobiont, rheofil, rheoxen

* Adaptacni mechanismy

— Organismus
* morfologie téla, fyziologie, imunologicke reakce atd,
— Populace

* rozmnozovani (na¢asovani, mechanismy), vyvojové cykly
(delka, pocet), behavioralni mechanismy, dormance atd.

— Spolecenstva
 mezidruhové vztahy - ...l



