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* Teorie a hypotezy popisujici ricni systemy
* Tropicke toky

* Velké reky — ekologie a biologie



Biodiverzita

Obecné lze diverzitu popsat jako
,,pocet rozdilnych prvkil a jejich
relativni frekvenci®.

,,Biologicka diverzita informuje o
variantach a variabilité mezi Zivymi
organismy a ekologickymi komplexy,
ve kterych je mozno ji nalézt. Pro
biodiverzitu tedy plati, Ze jednotlivé
prvky, o nichz je fec, jsou
organizovany na mnoha Urovnich,
pocinaje komplexnimi ekosystémy a
konce chemickymi strukturami, které
tvoti molekularni bazi dédicnosti.
(Definice dle Utadu Kongresu USA
pro technologicky vyzkum,1987)

Vztah mezi strukturou, hierarchickym
usporadanim a funkci v daném ekologickém
systému. Podle Noss (1990), prevzato z Burel
and Baundry (2003).
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Riéni ekosystémy a jejich
klasifikace

Zonacne-prostorovy koncept
Prostorove klinalni koncept
Casovy koncept

Casové prostorovy koncept



Zonacni teorie (Zonation Concept)

Teorie Ficniho kontinua (River Continuum Concept (RCC)

Stream hydraulic concept

“Spiralni” teorie (Resource Spiralling Concept) (RSC)

Serial Discontinuity Concept (RDC)

Teorie povodiiového pulsu (Flood Puls Concept) (FPC)

Riverine Productivity Model (RPM)

Teorie povodi (Catchment Concept)
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Zonacne-prostorovy koncept

« Zonacni schema

— Rybi pasma
 Fri¢ (1872), Hawkes (1975)

— Organismy
* Thienemann (1921) dle pakomaru
« Zelinka (1953) dle jepic

— Organismy a podminky
* llies (1961), llies & Botosaneanu (1963)
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Prostorove — klinalni koncept

« Struktura spoleCenstva

— Objektivni klasifikace a ordinace (Townsend
1983)

— Po proudovy vyvoj souvisejici s teplotou vody,
hydraulikou atd. (Vannote & Sweeney 1980;
Statzner & Higler 1986 ............. )
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TABLE 3.2 Some terms and equations useful in describing streamflow (Adapted from Davis and Barmuta, 1989;
and Carling, 1992)

Terms

U Mean velocity Measured at 0.6 depth from surface or from velocity
profile
Us Shear velocity Estimated from fine-scale velocity versus log depth profile
E at nearbed depths
D Water depth Total depth, surface to bottom
k Height of surface Difficult to quantify; methods described in text
roughness elements
v Kinematic viscosity 1.004 x 10~¥m?s~" at 20°C
g Acceleration due to gravity 9.8m?s~!
Equations
Re Bulk flow
Reynolds number
Re < 500 == |aminar flow
Re = OD/» 500 <Re < 10°-10* == transitional flow
; Re > 10°-10* == turbulent flow
Fr Froude number
Fr<1 == sub-critical flow
Fr = Ov(gD) Fr=1 = critical flow
Fr>1 . == super-critical flow
D/k Relative roughness Height of roughness elements relative to water depth;
influences flow type
Res Roughness Reynolds Describes flow near streambed
’ number Re. <5 . == hydraulically smooth flow
Res = Usk/v 5 <Res <70 == transitional flow
Re. > 70 =% hydraulically rough flow
5 Thickness of Describes region of viscous flow
laminar sublayer
8=11.52»/U. k<1 == hydraulically smooth flow

8/k>1 == hydraulically rough flow
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FIG. 8. Proposal for a general faunistic zonation pattern of the benthos in pristine streams (aerial view and slope)
with ‘standard’ flow characteristics. Source types: rheocrene—source discharges dircetly into a channel;
helocrene: source discharges into a marshy pond; limnocrene—source discharges into a pond. Not all of the
components shown here can be or must be present in a stream. The species distribution in a running water that
starts with a helocrene and ends with an estuary is indicated in our example. Species occurring in the spring (A) and
in the reach of high slope (B) overlap at the first transition in hydraulic stress. Species of group B and species
occurring in the stream after it has entered the flood-plain (C) overlap at the second transition in hydraulic stress,
where pristine streams are frequently braided. Patterns in the large river are rather speculative due to sparse
information. In the brackish zone a third overlap is found between species of group C and the marine fauna (D). In
all three zones of species overlap few species occur which are solely found in these reaches of transition (T1, T2,
T3). Species which do not characterize a zone are omitted.



Prostorove — klinalni koncept
 Lateralni (bocni) propojeni (komunikace)

— Kolobéh materialu (hmoty) v systému breh /
koryto a zaplavoveé uzemi (niva)/koryto
(Sedell et al. 1990; Wetzel & Ward 1992)
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Prostorove — klinalni koncept

* Podélné propojeni (komunikace) toku

— Proti/poroudovy kolobéh hmoty a organismu
(Vannote et al 1980, Newbold 1992)
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Prostorove — klinalni koncept

* Vertikalni propojeni — kolobeh

— Hyporeal/recCiste, hyporeos/bentos

— Kolobéh organizmu a hmoty (Pennak&Ward
1986; Ward 1989; Triska et al 1996 ...... )
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“Spiralni” teorie - téZ Pohyb Zivin po spirale (Resource
Spiralling Concept) (RSC)

* navazuje na RCC. Autofi (Wallace et al. 1977; Newbold et al. 1981,
1982a,b; Elwood et al. 1983; Newbold 1992).

Navazuje na RCC a pridava fakt postupného zpracovani materialu
(ve vodnim toku) z jeho okoli, coz probiha ve sméru podélného
kontinua feky. Na dolnim toku pridava prostorovou dimenzi (plochu)
zaplavového uzemi, kam je material v siti ramen a vodnich ploch
rozprostfen. To vyustuje v CasteCné oteviené cykly, jakysi pohyb po
spirale — “spiralling” (Wallace et al. 1977; Newbold et al. 1981,
1982a,b; Elwood et al. 1983; Newbold 1992).

Vzdalenost smycek spiraly (S) udava ucinnost zpracovani Zivin
(vztazeno k organickému C, nebo k N). Spiralling se tak stava jak
mirou transportu Zivin po toku doli, tak i procesu jejich retence v
toku.



Latkova spiralizace v tocich (ptivodni piedstava podle Zadin 1940)
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Latkova spiralizace v tocich (francouzska uprava podle Décamp 197 I)
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Casové modely

 Prubézna redistribuce benthosu

— Drift a kolonizaCni dynamika
« Townsend & Hildrew (1976)

— Proudova distribuce — ¢asova ruznorodost v
ruznych podminkach
* Vliv nove prichozich populaci, interakce a
vytésnovani netolerantnich druhu
— Hemphill & Cooper 1983
— Power & Stewart 1987
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Casové — prostorové modely

* Habitat templet concept

— Southwood 1977, Townsend & Hildrew 1994,
Statzner atal. 1994 ......

* Refugia concept
— Seddell et al. 1990, Townsend & Hildrew 1994

» Patch-dynamics concept
— Townsend 1989, 1991
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Table 1 Species traits predicted in areas A and B of the habitat templet in Fig. 4

Species trait Area A
Minimum age at reproduction Old-young
Descendants per reproductive cycle Few—many

Reproductive cycles per year
Potential life span

Potential size

Total reproductive cycles per individual
Parental care

Reproductive technique

Annual P/B ratio

Attachment

Body flexibility

Body form

Inundation tolerance

Desiceation tolerance

Mobility

Relatively invulnerable life stages
Potential for regeneration

<1 -several
Long—short
Large—smali
Many ~one
Present—absent
Diverse

Low - high
None- firm
Inflexible — flexible
Diverse

Absent - present
Absent —present
Immobile—mobile
Absent - present
Absent - present

Area B

Young,

Many

Several

Short

Small

Few—one

Absent

Single individual produces offspring
High

Firm

Flexible

Streamlined - flattened
Present

Present

Mobile

Present

Present




Fig. 3 Typologies of species traits
produced using a centred principal
components analysis: (a) according to
the percentage of individuals per site
that possess the traits; (b) according to
the percentage of taxa per site that
possess the traits (arrangement of traits
according to axis 2 v 3 is inset).
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Table 5 Relationships between the percentage of taxa per site that possess each of six traits and intensity of disturbance. R?,
percentage of variation explained; P, probability that slope of the relationship is different from zero; s, sign of the best fit
regression line

Intensity of disturbance Refugia index
Species traits R? P s E? p s
Small size 0.044 0.126 - 0.008 0.510 -
I—ligh adult mobility 0.078 0.041 + 0.129 0.008 -
Habitat generalist 0.137 0.006 + 0.198 0.001 -
Clingers 0.021 0.300 + 0.006 0.567 +
Streamlined or flattened 0.000 0.954 - 0.011 0.448 +
Two+ stages outside stream 0.000 0.998 + 0.006 0.574 +
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Fic. 5. Hypothetical relationship between frequency of disturbance and the relative representation of
species that can be described as competitive dominants or ruderals.



Aggregation model
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Fig. 6. Components of the “aggregation” model and the *‘stochastic patch dynamics™ model for
coexistence of species (see the text for details). (After TokesHt 1995)
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Fig. 4. Sequences of events through time t=01to t = n, i different modcls of “refugia”™ (a) = (d). At
cach stage of a sequence, the total block arca (cross-hatched) represents population size while the
arrangement of blocks represents spatial distribution. Disturbance events D™ are brief and punctuate
longer periods of benign conditions. Horizontal arrows indicate when population numbers are re-
duced by disturbance. Recruitment “R™ occurs only at t = nin models (a) - (¢), but is frequent in
model (d).((@“culuslmphc avoided”, entire population is concentrated into refugia (x1, x2, x3 ..))
during disturbance cvents and redisperses subsequently to occupy the entire habitat when conditions
arc benign; (B incomplete catastrophe™. population sulfers high mortality from disturbance excepl
for the fraction alrcady in refugia (x 1, x2, x3 ..): this fraction subscquently disperses throughout the
habitat, after the disturbance; (&' refugia equals habitat™, only that fraction of the population already
in refugia survives disturbance and no dispersal occurs between events, exeept that some individuals
may temporarily move into intervening habitat patches. particularly when the population is high and
the conditions benign. In modcels (a) = (¢) there are several to-many disturbances per generation,
recruitment occurs only at the end of a disturbance scquence (1 =n). In model (d) there is “incomplete
catastrophe™ as in modcl (b), but recruitment is frequent. (Redrawn from Rosertson et al. 1999).



Teorie povodnového pulsu (Flood Puls Concept) (FPC)

Vyména organického C mezi zaplavovym tizemim a hlavnim korytem

bude zaviset na trech faktorech:

epfitomnost mechanismi ukladani, jez “drzi” C v zaplavové plani (zejm.
sedimentace a uklddani C v organické podobé: tj. retence pomoci vodnich
makrofyt a terestrickou vegetaci a v Zivoc¢iSich —> uvolnovani a hromadéni
Zivin v zaplavovém uzemi zavisi na potravinové siti a vegeta¢nim pokryvu

strvani povodné

,,proplachovani zaplavové plané za povodné (ristovy cyklus vegetace
v zaplavové plani (nakolik je zvodnéna, v jakém obdobi roku -v podminkach
mirn¢ho pasma tedy i na vegetacnich cyklech)
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Teorie povodi (Catchment Concept)

Rada autor obhajuje vyznam vyzkumu provadéného z pozice celého povodi:

Frissel et al. (1986) piredlozili hierarchicky ramec pro klasifikaci
vodnich stanovist’ (biotopil), jenz zdiraziiuje vztah toku ke svému povodi,
skrze ramec prostorového a ¢asového méritka (od celé sité koryt, k tinim,

proudiim a mikrostanovistim).
deskskoskok

* Townsend (1996) ve svem vyzkumu (studujicim hierarchické vztahy

v ramci povodi) argumentuje ve prospéch integrace ri¢nich teorii s teorii
dynamiky ploSek (Patch Dynamics Concept (White and Pickett 1985; Pringleet al.
1988, tj. existujici stanovisté = ploSky vznikaji a mizi v Case).



> Co je to Ficni krajina?
Je komplexni ekosystém: strukturdlni a funkcni celek, slozeny z reky a
vSech zbyvajicich strukturdlnich slozek krajiny, které byly touto rekou
vytvoreny, nebo které jsou rekou alespofi podminény; a ddle z veskerého
oziveni (bioty) vdech nezivych (tj. abiotickych) slozek tohoto
ekosystému sensu lato (Stérba a kol. 1999).

Prostorové vymezeni Fricni krajiny je urceno vétsinou sedimenty
soucasné reky (aluvium), tyto sedimenty vétsinou kopiruje Ficni niva.

> Co je to teorie ekologického kontinua?
Je to stav prostorové, Casové a funkéni spojitosti vSech &dsti Ficni
krajiny.
Pozn.: Prostorové kontinuum md svou podélnou - pricnou - vertikalni
dimenzi. Rozlisuje se vymezeni v podelném smeéru (napr. Clenéni na
horsky, stredni, nizinny (sek), z _podstaty definice vsak vyplyvd
duleZitost vymezeni i ve sméru pricném (mezi svymi Ficnimi terasami)
a rovnéz ve sméru vertikalnim (.do hloubky").
Z hlediska casového je Fi¢ni krajina vymezena obdobim postglacidlnim
(1], poslednich cca 10 000 let, kdy ziskala postupné svuj dnesni vzhled i
sloZeni biocendz (1. Zivych spoleCenstev).

Funkcni vymezeni je ddno radou funkci, které tato krajina napliiuje.

> Antropogenni Cinitel kontra biodiverzita ricni krajiny
Faktor ovlivr”\ujici)jak béZzné fungovc’mi, tak nevratné zmeény tohoto
biologického systéemu, a tedy i vyvoj krajiny. Antropogenni vliv snizuje
ekologickou kontinuitu r* k., coz ve svych dusledcich ovlivni i jeji
biodiverzitu.
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1. Upper Volga
2, Middle Volga
3, Lower Volga
4, Mologa

5, Sheksna

6, Unzha

7. Oka

8, Sura

5, Vetluga

10, Kama

11, Samara

12, Bol'shoi Irgiz.

Danube

13, Upper Danube
14, Middle Danube
15, Lower Danubs
16, Delta Danube
17, Ion

18, Morava

18, vah

20, Drava
21, Tisza
22, Sava
23, Velika Morava
24, Iskar

25,01t

26, Siret

27, Prut

Iberian

28, Ter

29, Ebro

30, Jucar

31, Segura

32, Guadalquivir
33, Guadiana
34, Tagus

35, Mondego
36, Duero

37, Aguera

Continental Atlantic

38, Meuse
39, Loire

40, Charente
41, Dordogne
42, Garonne
43, Adour

Rhine

44, Alpine Rhine
45, High Rhine
46, Upper Rhine
47, Middle Rhine
48, Lower Rhine
49, Delta Rhine
50, Aare

51, Neckar

52, Main

53, Moselle

Rhone
54, Upper Rhéne
55, Rhéne

59, Durance

Fennoscandian Shi
80, Neva
81, Kyrnijoki
62, Kiiminkijoki
63, Koutajoki
64, Tomeslven

65, Kalixalven
88, Lulediven
67, Umealven
68, Indalsaiven
69, Dalélven
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70, Pechora

71, Mezen

72, Northern Dvina
73, Onega

78, Varzuga

75, Komagelva

76, Tana

77, Altasiva

78, Geithelina
79, Laxa

80, Vestar Jkulsa
81, ayelva

}JRE 1.2 Spatial distribution of European catchments in 17 different geographic regions (different colors), including subcatchments of the Volga,
ube, Rhine, and Rhone Basins. Data sources: see Appendix.

itish and Irish

82, Spey

83, Tay

84, Tweed

85, Ouse

86, Trent

87, Thames

88, Frome & Piddle
d 9, Sevemn

90, Wye

81, Mersey

22, Shannon

Balkans

93, Evros

94, Nestos
95, Srymon
96, Axios

97, Aliakmon
98, Pinias

99, Sperchios
100, Evrotas
101, Alfeios
102, Acheloos
103, Arachthos
104, Acos
108, Drin

108, Neretva
107, Kamehia

Italian
108, Tagliamento

112, Sangro

113, Amendolea
114, Alcantara
115, Tiber

116, Arno.

117, Flumendosa

Western Steppic
"] 118, Don
118, Kuban
120, Drieper
121, Southem Bug
122, Dniester
123, Donets

Central Highlands and Plains
124, Oder
125, Elbe
126, Wesar
127, Skjern

128, Em
129, Drawa
130, Spree
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Boreal Uplands Turkey

131, Glomma 146, Tigris
132, Numedalslagen 147, Euphrates.
133, Mandalselva 148, Asi
134, Suldalslagen 149, Ceyhan
135, Leerdalselva 150, Seyhan
1236, Stryneelva 151, Goksu
137, Jostedela 152, Greater Meander
138, Orkla 153, Smaller Meander
139, Namsen 154, Gediz
140, Vefsna 155, Sakarya

156, Kizilirmak

Baltic and Eastern Continental 157, Yesilimmak
141, Luga 188, Coruh
142, Narva 159, Terek
143, Western Dvina 160, Kura
144, Nemunas 161, Aras
145, Vistula
Ural
162, Ural
163, Sakmara
164, llek
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| 1, Aegean and Westem Turkey sclerophyllous and mixed forests "] 26, Cyprus Mediterranean forests
s

|12 Alps conifer and mixed forests

13, Anatotian conffer and deciduous mixed forests
[ 4 Aopenine deciduous mostans forests
[ 5 Arcic desert

[ ] 6, Atiantic mixed forests

|1 7. nzsrbaijan shrub desert and steppe
[ & Azores temperate mixed forests
| 9 Balken mixed forests

I 10, Baltic mixed forests

[T 11, Catedon coniter forests

[7 7 12, Cantabrian mixed forests

771 13, Carpathian montane forasts

14, Casplan Hyreanian mixed forests
I 15, Caspian lowland desert

[N 5. Gaucasus mixed forests

[ 17, cotic broadieat forests

I 5, Central Anatofian sieppe

[ 15, Central Anatolian steppe and woodiands
T 26, Centrat Asian northem desert

[ 21, Central Asian southem esert

{7771 22, Central European mixed forests

[ 23, Corsican montane broadteat and mixed forests
[ 24, Crete Mediterransan forests

(7777 25, Crimean Submediterransan forest complex

‘IGURE 1.3 (Continued).

[T 27, Dinaric Mountains mixed forests
[ 28 East European forest steppe

[ 26, Eastom Anstoian deciduous forests.
[ 30, Eastern Anatolian montans steppe

0 250 500 1'000
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I 51, Northwest Russian-Noveya Zemiya tundra
T 52. Pannonian mixed forests

I 55. Pindus Mountains mixed forests

[ 54, Po Basin mixed forests

N 5. ontic steppe

(77771 31, Eastern Meai ife b
B s2. Eiburz Range forest steppe

[T 33, English Lowlands bssch forests

[T 34, Euxine-Colchic broadieat forssts

[ 135, Faroe Islands boreal grassiands

[ 38, Iberian conifer forests

I 57, tberian sclerophyllous ang semi-deciduous forests
[ 35. tcetand boreal birch farests and alpine tundra
[ 29, Myrian deciduous forests

N 40 ttalian scierophylious and semi-deciduous forests
T 41, Kazakn forest steppe

[0 42, Kazakh semi-desert

[0 43, Kazekn steppe

JE 44, Kola Peninsuia tundra

[ 45, Lake

[0 46. Middle East steppe

[T 47, North Atiantic moist mixed forests

forests [ 56, Pyrenees conifer and mixed forests
[ 57, Rock and 1o
I 55 Rocope montane mived forests
I 55, samatic mixed forests
I 50, Scendinavian and Russian taiga
I 51, Scandinavian coastal conifer forests
I 52. Scandinayian Montane Birch forest and grasslands
T 53 South Appenine mixed montane forssts
I 5. Southesstern Iberian shrubs and wood ands
I 55, Southem Anatolian ontane corifer and deciduous forests
I ss. Southwest Iberian Mediterranean sclerophylious and mixed forests
I 67, Tyrmenian-Adriatic Sclerophyllous and mixed forests
I 6. Ural montane forests and tundra
I so. vwest siverian taiga
I 70, western European broadieat forests
I 71, zagros Mountains forest steppe

[ 48, Northeastern Spain and Southen France Mediterranean forests

T 2. Northern Anatolian conifer and deciduous forasis
I 50, Northwest iberian mentane forests
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| 1, Aegean and Westem Turkey scierophyllous and mixed forests || 26, Cyprus Mediterranean forests

| 2, Aips conifer and mixed forests

{3, Anatolian conifer and deciduous mixed forests
| 4, Appenine deciduous montene forests

7771 5, Arctic desent

[ | 6. Atlantic mixed forests

| 7. Azerbaijan shrub desert and steppe

8, Azores lemperate mixed farests

|| &, Bakan mixed forests

I 10, Baltic mixed forests.

[T 11, Caledon conifer forests

[ ] 12, Cantabrian mixed forests

EE
{77 14, Caspian Hyreanian mixed forests

I 15, Caspian lowland desert

I 15, Caucasus mixed forests

T 17, Celic broadieaf forests

I 18, Central Anatolian stepps

[0 19, Central Anatotian steppe and woodlands
1701 20, central Asian northem desert

{777 21, Central Asian southem desert

22, Central European mixed forests

23, Corsican mentane broadieaf and mixed forests
7 24, Crete Wediterranean forests

:_:] 25, Crimean Submediterranean forest complex

GURE 1.3 (Continued).

| 13, Carpathian montane forests

- 27, Dinaric Mountains mixed forests
[ 28, East European forest steppe

[0 29, Eastern Anatolian deciduous forests
1| 30, Eastem Anatolian montane steppe:

| 31, Eastem Medi e

1007 32, Eiburz Range forest steppe

[ 3. English Lowlands beech forests

34, Euxine-Colchic broadlea forests

|| 35, Faroe Islands boreal grasslands

[ 3, Iberian conifer foresis

I 27, inerian sclerophylious and semi-deciduous forests
I 38, Iceland bersal birch forests and alpine tundra
I 39, tnyrian deciduous forests

N 4o, ttalian sclerophylious and semi-deciduous forests
I 41, Kazakn forest steppe

- 42, Kazakh semi-desert

[ 43, Kazakh steppe

[0 44, Kola Peninsula tundra

[ 145, Lake

|77 46, Middie East steppe

{777 47. North Atiantic moist mixed forests
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- 51, Northwest Russian-Novaya Zemlyé tundra
_ 52, Pannonian mixed forests

[ 53, Pindus Meuntains mixed forests

[ 54, Po Basin mixed forests

B 55, Pontic steppe

forests [ 55, Pyrenees conifer and mixed forests

B 57. Rock and ice

I 58, Rodope montane mixed forests

I 59, samatic mixed forests

I 50. Scandinavian and Russian taiga

[ 6. Scandinavian coastal conifer forasts

I <2. Scandinavian Mentane Birch forest and grasslands

I 5. south Appenine mixed montane forests

[ 5¢. Southeastem Iberian shrubs and woodiands

[ 55, Southern Anatolian montane conifer and deciduous forests
[ s6, Southwest Iberian Mediterranean sclerophylious and mixed forests
T 67, Tyrmenian-Adriatic Sderophyllous and mixed forests
[ 5. Ural montane forests and tundra

I 55 west Siberian taiga

— 70, Western European broadieaf forests

I 71. zagros Mountains forest steppe

[T 48, Northeastern Spain and Southern France Mediterransan forests

I 49, Northern Anatolian conifer and deciduous forests
- 50, Northwest Iberian montane forests
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FIGURE 1.4 Changes in fluvial systems in a north-south cross-section through Europe: (b) braided (bed-load river); (m) meandering (suspended-loaded
river); (m(s)): small meanders; (m(1)): large meanders. The diagram also includes the probable sequence of channel patterns for Siberian rivers.
Redrawn from Starkel (1991).
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FIGURE 1.5 Mean annual air temperature (A) and mean annual precipitation (B) across Europe. Locations of the geographic regions covered in the book
are indicated. Data sources: see Appendix.
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FIGURE 1.6 Seasonal distribution in catchment runoff (L/s/km?) for selected rivers distributed across Europe. Runoff includes the difference between
precipitation, evapotranspiration and catchment topography (Data source: Global Water Runoff Data Center, GRDC, http://grdc.bafg.de/servlet/is/2781/2

lang=en).
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1, Pechora 6, Rhine 11, Po 16, Aliakmon 21, Dnieper 26, Terek 31, Greater Meander
2, Northern Dvina 7, Guadalquivir 12, Neretva 17, Axios 22, Don 27, Kura 32, Smaller Meander
3, Umealven 8, Ebro 13, Acheloos 18, Nestos 23, Kuban 28, Ceyhan 33, Gediz

4, Nemunas 9, Rhéne 14, Alfeios 19, Evros 24, Volga 29, Seyhan 34, Sakarya

5, Vistula 10, Tiber 15, Pinios 20, Danube 25 Ural 30, Goksu 35, Kizilirmak

FIGURE 1.7 Spatial distribution of 35 important European river deltas (K. Tockner et al., unpublished data). The delimitation of each delta is based on
published literature, expert opinion, and a river networks DEM.
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TABLE 1.2 Twenty of the largest river deltas in Europe (including Turkey and the Caucasus).

Area (km?)  Average temperature (°C)  Population (people/km®  Arable and Pasture (%)  Protected (%)

Rhine 25 347 9.2 492 66.2 0.9
Volga 11 446 10.3 53 68.4 24.7
Ural 8586 9.1 24 49.0 <0.1
Pechora 5490 —4.0 <1 1.4 26.3
Kuban 54227 11.7 63 51.5 20.3
Danube 4560 10.7 34 24.0 89.1
Kura 4175 15.5 78 17.6 20.6
Terek 4026 11.6 46 76.1 A
Po 2878 12.8 119 83.8 10.0
Dnieper 2833 8.7 80 78.8 7.4
N Dvina 2229 0.6 118 295 5.9
Guadalquivir 2213 17.6 152 60.8 31.9
Seyhan 1903 7] 116 46.8 <0.1
Vistula 1858 R 187 85.7 <0.1
Rhone 1783 13.5 64 56.9 59.7
Nemunas 1088 6.7 24 60.0 18.6
Don 604 10.1 541 40.9 80.8
Kizilirmak 474 13 | 126 3.8 <0.1
Ebro 331 15:9 116 82.2 22.3
Nestos 319 T2.5 53 29.5 14.6

Average annual temperature ( 1961-1990). Human population density: people per km”. Protected- National parks, Ramsar sites, National pature reserves, and
other nationally protected areas.
For data sources and detailed explanation see Appendix.



TABLE 1.3 Estimated catchment yields for particulate and dissolved organic matter and nutrients for selected Europeal
rivers

DIP DIN DOC 1SS POC PN PP

(kg/km*/year)  (kg/km?*/year) (kg/km?/year) (ton/km*/year) (ton/km*/year) (ton/km?/year) (ton/km?®/year
Volga 2.39 n.d. n.d. 18 0.2 0.0 0.0
Danube 30.21 n.d. 1152 86 1.0 0.1 0.0
Dnieper 2.96 n.d. 570 5 0.2 0.0 0.0
Don 13.60 19.1 245 5 0.1 0.0 0.0
N Dvina 5.65 n.d. 1494 10 0.4 0.1 0.0
Pechora 5.94 64.7 1954 21 0.5 0.1 0.0
Vistula 36.98 371.8 n.d. 14 3.1 0.4 0.1
Rhine 119:32 2200.4 1388 21 2.4 0.4 0.1
Elbe 63.94 795.4 753 6 1.6 0.2 0.1
Oder 32.61 389.8 n.d. 1 0.4 0.1 0.0
Loire 30.95 n.d. 1065 4 A 0.1 0.0
Kuban 25.88 330.9 1044 120 1.0 0.2 0.0
Nemunas 9.42 74.1 n.d. 7 0.6 0.1 0.0
Ebro 2.34 n.d. n.d. 217 1.6 0.2 0.1
Glomma 16.06 191.8 n.d. 321 1.5 0.2 0.1
Kymijoki 4.95 n.d. n.d. 3 0.3 0.1 0.0
Po /7.18 n.d. 3046 147 5.2 0.4 0.1
Seyhan 4.21 n.d. n.d. 151 n.d. n.d. n.d.

DiP: dissolved inorganic phosphorus, DIN: dissolved inorganic nitrogen, DOC: dissolved organic carbon, TSS: total suspended solids, POC: particulate organic
carbon, PN: particulate nitrogen, PP: particulate phosphorus. n.d.: no data. (Sources: Beusen et al. 2005; Dumont et al. 2005; Harrison et al. 2005).



TABLE 1.4 Global and European freshwater fauna spe-
cies richness (after Lévéque et al. 2005; Balian et al. 2008)

Group

Bivalvia
Gastropoda
Ostracoda
Copepoda
Amphipoda
Ephemeroptera
Odonata
Plecoptera
Trichoptera
Hemiptera
Coleoptera
Diptera
Lepidoptera
Hymenoptera
Megaloptera
Pisces
Amphibia
Aves

Total

World

1000
4000
2000
2085
1700
>3000
5500
2000
=10 000
3300
>6000
>20 000
>1000
=130
300
=13 000
5504
1800

>82 500

Europe

50
163
400
902
350
350
150
423
1724

129
1077
4050

74

400
74
253

10580

Proportion of
global (%)

5

4
20
43
21
<10
3

21
<17
4
<18
<20
<1
<56

<3

14

2 )
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FIGURE 1.8 Species richness and relative proportions (%) of threatened species for each individual catchment: (A) Amphibians; (B) Fish; (C)
Dragonflies; (D) Wetland birds. Data sources: see Appendix. Catchments are not always identical with catchments in Figure 1.2.
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FIGURE 1.9 (A) Degree of fragmentation, (B) water stress as the proportion of withdrawal to availability, (C) developed area (urban, arable and pasture in
% of the catchment), (D) relative proportion (%) of non-native fish species (Peter 2006). Data sources: see Appendix. Catchments are not always identical
with catchments in Figure 1.2
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FIGURE 3.1 Digital elevation model (upper panel) and drainage network (lower panel) of the Danube River Basin.
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TABLE 3.4 Flood plain loss in the Danube River Basin

River stretch

Upper Danube
Middle/Central Danube
Lower Danube

Danube delta

In total
cf. River Rhine

Data from Schneider (2002).

Morphological
floodplain
(km?)

1762
8161
7862
5402

23187
8000

Recent
floodplain
(km?)

95

2002
2200
3799

8096
1200

Loss

95%
75%
72%
BUWU

65%
65%
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FIGURE 3.9 Total yield (dashed line; right axis) and relative proportion of species (left axis) of the commercial freshwater fishery in the lakes of the
Danube delta (1960-1998; redrawn from Navodaru et al. 2002).
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FIGURE 14.2 Long-term dynamics of phosphorous concentrations and discharge at the Bremen/Hemelingen measuring station (data: FGG Weser).
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14.6 Long-term development of the concentrations of chlorophyll-a and ortho- -phosphate at the measuring station Schnackenburg (Rkm 475,
astream of Hamburg; data by ARGE Elbe).
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TABLE 14.2 Invasive benthic invertebrates in the Oder,

with geographic origin
Species name

Cordylophora caspia
Dugsia tigrina

Ferrissia wauteri
Lithoglypus naticoides
Physella acuta
Potamopyrgus antipodarum
Viviparus viviparus
Corbicula fulminea
Dreissena polymorpha
Branchiura sowerbyi
Hemimysis anomala
Limnomysis benedeni
Echinogammarus ishnus
Chelicorophium curvispinum
Dikerogammarus villosus
Dikerogammarus haemobaphes
Pontogammarus robustoides
Gammarus tigrinus
Obesogammarus crassus
Orconectes limosus
Erichoeir sinensis

Original ecoregion

Pontocaspis
North America
Southwest Europe
Pontocaspis
Southwest Europe
New Zealand
East-Europe
Asla
Pontocaspis
South Asia
Pontocaspsis
Pontocaspis
Pontocaspis
Pontocaspis
Pontocaspis
Pontocaspis
Pontocaspsis
North America
Pontocaspis
North America
East Asia
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Figure 1. - Some geographic features of the Zaire Basin. Contours are metres AMSL.
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Figure 2. Caecobarbus geertsi, the blind cave barb from caves near Thysville.

Figure 1. Fish of the Zaire system. (a) Campylomormyrus rhynchophorus, (b) Kneria auriculata, ()
Euchilichthys royauxi, (d) Mastacembelus sp.
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Figure 1. Geographic features of the Zambezi River System. Key: UZ, Upper Zambezi, eastern
boundary at Victoria Falls (paired vertical lines); MZ, Middle Zambezi, eastern boundary at the
Cahora Bassa Gorge (paired vertical lines); 1LZ, Lower Zambexzi.

1. L. Kariba 18. Lukanga Swamps
2. L. Cahora Bassa 19. L. Ngami

3. L. Darwendale 20. L. Malombi

4. L. Mcllwaine 21. L. Chilwa

5. L. Kafue 22. L. Malawi

6. Proposed Mupata Gorge project 23. L. Bangweulu

7. Proposed Batoka Gorge project 24. Harare (Salisbury)

below Victoria Falls 25. Maun

8. Kafue R. 26. Lusaka

9. Luangwa R. 27. Livingstone
10. Shiré R. 28. Blantyre
11. Chobe R. 29, Tete

12, Kwando (Cuando) R, 30. Quelimane
13. Lungwebungu R. 31. Beira

14. Okavango Swamps 32. Zangué R.
15. Makgadikgadi Pans 33. Pungoé R.
16. Barotse Floodplain 34. Hunyani R.
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Figure 3. Profile of the Zambezi system (after Balon & Coche 1974).
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Figure 4. (a) Mean annual runoff as m’ x 10° from the Upper Zambezi catchment (above Victoria
Falls), over 1924-79. From Central African Power Corporation records (1978, 1981). (b) Mean
annual runoff (m* x 10%); “potential” (unbroken line) and mean “potential” (broken line) flow
summed over 5-y periods between 1924-79, for the Upper Zambezi, the Kariba Catchment below
Victoria Falls and the Kafue catchment (i.e. the potential supply to L. Cahora Bassa and the Lower
Zambezi, excluding the Luangwa inflow). These figures exclude evaporation and rainfall effects of
Lake Kariba and the Kafue Hydro-Electric schemes (after R. Du Toit 1982).






Figure 2. Adaptations of predators 10 Zambezi floodplain environments. (a){(b) Hemichromis
elongatus takes a toll of smaller fish, seizing them with the two pointed canines in each jaw. (c)-(d)
The upturned jaw, narrow profile and protrusible mouth of Serranochromis angusticeps, another
voracious floodplain predator, enables it to attack top minnows, small Barbus and other prey from
below. (e) The cel-like shape of Afromastacembelus frenatus allows it to lurk in the most dense
vegetation, capturing small crustaceans and insects. It may hide among rocks in deeper water.
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Figure 1.

Major geographic features of the Amazon Basin.




Table 2. Selected climatic data for various parts of the Amazon catchment or nearby regions (after
Fullard & Darby 1975)

Temperature (°C)

Rainfall (mm)

Mean Daily Daily Mean Mean Mean
Annual Range Range Annual Monthly Monthly
Range “summer”’ “winter” Range “wet”’ “dry”
La Paz 3.9 7-18 1-17 574 120 20
(Bolivian Oct July Jan June
Andes)
Quito 0.6 5-18/20 year round 1123 160 20
(Ecuadoran April July
Andes)
Manaus 1.7 24-32 24-30 1811 260 30
(Central Sept—Oct Jan—June Mar Aug
Amazon)
Cuiaba 4.2 21-23 17-28 1395 220 10
(Mato Grosso) Sept July Mar July
Belém 0.8 23-32 21-29 2438 350 60
(Estuary) Dec Sept Feb-Mar Nov
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with minor water-level variation; 8: levée).




Figure 1. Representative fish from the Amazon system (after Lowe-McConnell 1975). From top:
Arapaima (length to 300cm SL, Osteoglossidae), Prochilodus (to 50cm SL, Prochilodontidae),

Colossoma (to 90cm SL, Characidae), Cichla (to 75cm SL, Cichlidae) and Pseudoplatystoma (to
40cm SL, Pimelodidae).
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Figure 1. Physiographic regions of the Mackenzie Basin. The insct map shows the extent of the
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Mackenzie River Basin Committee.
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Table 1. Mean percent composition of invertebrates from baskets of stones suspended in the
Athabasca (A—B), Mackenzie (C) and Liard (D) rivers, from debris on anchor lines (E) and airlift
samples from bedrock substrata (F) in the Athabasca River (ND = no data). Sources — A: McCart
et al. (1977); B: Flannagan ef al. (1979); C-D: Brunskill et al. (1973), E-F: Barton (1980b)

Taxon A B & D E F

Oligochaeta 20 2l 0.3 0.3 1.0 6.2
Ephemeroptera 15.0 9.0 51 14.2 16.2 13.8
Plecoptera 54.4 352 248 27.1 46.2 17:7
Trichoptera 6.0 34.7 11.0 8.3 15.8 6.3
Simuliidae 1.0 40.9 46.5 1.0 12.8 0.2
Chironomidae 18.8 12.5 18.0 3.4 6.9 35.4
Empididae 1.6 ND 0 0 0 13.0

Other Insecta 0.9 ND 0 0.2 0.7 1.4




Table 2. Mean standing stock and percent contribution of benthic invertebrate taxa in fresh waters
of the Mackenzie Delta during summer (August-September; N = 21) and winter 1971 (December:
N = 4). From Brunskill et al. (1973)

Taxon Summer Winter
Nematoda 0.3 0.6
Oligochaeta 22.3 0.9
Gastropoda 18.3 0.5
Bivalvia 6.6 0.8
Amphipoda 4.9 4.8
Chircenomidae 27.3 76.2
Ceratopogonidae 0.8 13.0
Other Insecta 10.5 3.1

Mean number m 2 166.1 417.1




Table 3. Mean total standing stocks (individuals m~*) and percent contribution of major taxa in
stream riffles at different latitudes in the Mackenzie Basin. Based on Surber samples between July
and early October (ND = no data). Sources — A—C: Brunskill et al. (1973) (fast streams only); D:
Barton & Wallace (1980); E: Clifford (1972c)

Taxon Study and latitude (°N)

A B C D E

67° 64-65° 61-62° 57° 53°
Oligochaeta 9.6 57.5 8.2 7.0 5o
Amphipoda 11.8 0.3 0.1 ND ND
Ephemeroptera 3.5 8.9 18.0 33.6 17.8
Plecoptera 10.5 12.7 5.2 3.8 7.6
Trichoptera 0.8 3.1 5.2 13.6 8.6
Chironomidae 52.4 12.4 47.4 37.6 42.4
Mean individuals m > 850 192 4046 12781 4772




