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SOUHRN

Cilem této studie bylo zpracovéani hodnoceni ekologického stavu drobnych
tokd na uzemf hlavniho mésta Prahy postupem analogickym s hodnocenim
vodnich Utvard podle Smérnice 2000/60/ES. Pro vyzkum bylo vybréno cel-
kem osm lokalit na sedmi vodnich tocich (potoky Sarecky, Dalejsky, Radotinsky,
Libussky, Kunraticky, Boti¢ a Rokytka) s tim, Ze do vybéru byly zahrnuty pfirodé
blizké i riznym zpUsobem revitalizované Useky. Na vybranych lokalitadch probi-
halo od kvétna 2017 ro¢ni vzorkovéani chemickych ukazatel( a standardni multi-
habitatovou metodou byly odebrany vzorky vodnich bezobratlych (makro-
zoobentosu). Udaje o kvalité vody a spole¢enstvech makrozoobentosu byly
doplnény o astakologicky prdzkum vyskytu plvodnich i neptvodnich druhd
rak(l. Ten byl proveden na Sareckém, Ricanském, Radotinském, Dalejském
potoce a na Rokytce.

Hodnoceni fyzikdlné-chemickych parametrd zafadilo vsechny lokality do
stfedniho a horsiho ekologického stavu. Nejhorsi vysledky pfineslo vyhodno-
ceni celkového a fosfore¢nanového fosforu, kde spadaly do kategorie stfed-
niho a horsfho stavu vsechny lokality. Na zdkladé hodnocenf spolecenstva
makrozoobentosu byly do stfedniho ekologického stavu zafazeny lokality
Sérecky potok, Rokytka pod Hotejsim rybnikem, Radotinsky a Libugsky potok.
Dalejsky potok, Kunraticky potok, Rokytka nad Hofejsim rybnikem a Botic¢ byly
zatfidény do poskozeného ekologického stavu. Zadna ze sledovanych lokalit
tak nedosahla dobrého stavu. Hlavnim divodem vyhodnocené Spatné kva-
lity vody na drobnych tocich Prahy bylo znecisténi Zivinami, pfedevsim fosfo-
rem, ktery je pfi¢inou eutrofizace vodnich ekosystém(. Spatnou kvalitou vody
jsou zjevné limitovana i spolecenstva vodnich bezobratlych v revitalizovanych
i pfirodé blizkych vodnich tocich. Na Dalejském potoce na hornim okraji obce
Reporyje byl prokazan vyskyt ohrozeného raka bahenniho (Astacus leptodacty-
lus). Negativnim zjisténim je zanik populace kriticky ohrozeného raka kamendace
(Austropotamodbius torrentium) na Radotinském potoce. Pravdépodobnou pfici-
nou bylo silné znecisténi komundlni odpadni vodou a nadsledné zjisténd ndkaza
racim morem. Pfi prlzkumu nebyli nalezeni zadnf jedinci neptvodnich druh(
rakd.
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ABSTRACT

The aim of this paper has been to evaluate the ecological status of small water-
courses in the capital city of Prague by analogy to the evaluation of water bod-
ies pursuant to Directive 2000/60/EC. A total of eight sites were selected at
seven watercourses (Sarecky, Dalejsky, Radotinsky, Libugsky, Kunraticky, Boti¢
and Rokytka Streams). Both sections that are semi-natural and those that have
been restored in various ways were selected. From May 2017 onwards, annual
sampling of chemical indicators took place in selected sites and a standard
multihabitat method was used to take samples of aquatic invertebrates (mac-
rozoobenthos). Data related to water quality and macroinvertebrates popula-
tions were complemented with astacological research of the presence of native
and alien crayfish species, which took place in Sarecky, Ri¢ansky, Radotinsky,
Dalejsky and Rokytka Streams.

On the basis of evaluated physicochemical parameters, all the above sites
were classified as moderate and worse ecological status. An evaluation of total
and phosphate phosphorus yielded the worst results and all the sites were
classified as moderate and worse status. An evaluation of macroinvertebrates
populations yielded the following results: the sites at Sarecky Stream, Rokytka
below Hofejsi Pond, Radotinsky Stream and Libussky Stream were classified
as moderate ecological status whereas Dalejsky Stream, Kunraticky Stream,
Rokytka above Horejsi Pond and Boti¢ Stream were classified as poor ecolog-
ical status. None of the evaluated sites thus reached good status. The main
reason for the evaluated poor water quality of small watercourses in Prague
is pollution by nutrients, in particular phosphorus, which causes eutrophica-
tion of aquatic ecosystems. Poor water quality clearly also limits populations
of aquatic invertebrates in restored and semi-natural watercourses. The pres-
ence of endangered narrow-clawed crayfish (Astacus leptodactylus) was estab-
lished in Dalejsky Stream at the upper boundary of the Reporyje municipal-
ity. A negative finding is extinction of the population of critically endangered
stone crayfish (Austropotamobius torrentium) in Radotinsky Stream. This extinc-
tion was probably caused by strong municipal waste water pollution and by
subsequently established crayfish plague. No alien crayfish population speci-
mens were found during the research.



UvoD

Na Uzemi Prahy se nachdzi 357 km drobnych vodnich tokd 1. az 4. fadu dle
Strahlera. Jejich pfevazna véetsina je také hlavnim méstem Prahou (HMP) spra-
vovéana. Od roku 2000 provadi HMP systematické méfeni a vyhodnocovani
fyzikdIné-chemickych a chemickych parametrd kvality vody na 16 potocich
v 38 profilech a v 55 vodnich nadrzich [1]. Méfeni se kond jednou mési¢né v bliz-
kosti Usti vétsich potokl a jednou za dva mésice na zbyvajicich 33 profilech.
Souhrnné vyhodnoceni je provddéno do tfid jakosti povrchovych vod podle
normy CSN 75 7221 [2].

Pravidelny monitoring biologickych slozek nenf HMP realizovan. Vyzkum
biologickych slozek je bud pfedmétem samostatnych zakazek, nebo probiha
v rdmci ¢innosti vyzkumnych instituci. Pfedevsim potok Boti¢ je dlouhodobé
studovan pracovistem CVUT V Praze, jehoz pracovnici se mimo jiné zabyvajf
hodnocenim vodnich bezobratlych (makrozoobentosu) [3-6]. Ostatni pub-
likované udaje o vodnich bezobratlych z Uzemfi Prahy jsou sporadické [7].
Makrozoobentos pfitom tvofi jednu z hlavnich biologickych slozek vodniho
prostred], jiz je v Ceské republice dlouhodobé vénovéna systematické pozor-
nost. Jedna se totiz o Siroce rozsifenou a taxonomicky rdznorodou skupinu
organismU dosahujicich vysokych pocetnosti, které maji rozdilné ndroky na
prostfedi a obvykle dobré bioindika¢ni schopnosti — tedy schopnosti reflekto-
vat podminky prostredi, v némz se nachazeji, a jejich zmény. Této schopnosti je
mozno vyuzit pravé k hodnoceni miry ovlivnéni riznymi negativnimi antropo-
gennimi vlivy nebo naopak napravnymi opatfenimi, a proto je vyuzivana pro
hodnocenf ekologického stavu vod, zejména vod tekoucich. Pristupy k tomuto
hodnocenf jsou definovdny Rdmcovou smeérnici o vodach (RSV) [8]. Ekologicky
vyznam spolecenstva makrozoobentosu v prostfedi vodniho toku je zdsadni.
Jako soucést potravniho fetézce maji jednotlivé taxony rdzné potravni stra-
tegie [9]. Nachdzime zde mimo jiné spésace a seSkrabdvace Zivici se napf. na
narostech fas, sbérace, kouskovace podilejici se na rozkladu napf. spadaného
listf, filtratory Zivici se jemnou partikulovanou hmotou i dravce. Zarovern je mak-
rozoobentos dulezitou slozkou potravy rybf obsadky.

Jinf autofi se zabyvali na Uzemi Prahy téz vyskytem rak( [10], coZ je v mést-
ském prostredi téma atraktivni a zdvazné z dGvodu ochrany populaci ptvod-
nich rakd a naopak omezeni siteni rakl neplvodnich. Plvodni evropské raky
(rak fienf, rak bahennf a rak kamendc), jako nejvétsi zastupce makrozooben-
tosu, Ize povaZovat za tzv. destnikové druhy, nebot jejich ochranou je zajisténa
i ochrana celé fady druhd sdilejicich s raky stejny biotop. Raci nejsou potravné
specializovéni a Zivi se rozmanitou stravou rostlinného i zivocisného plvodu.
Invaznidruhy rakl (pfedevsim rak signalni a rak pruhovany), na rozdil od ptvod-
nich rakd, jsou daleko agresivnéjsi k ostatnim vodnim Zivoc¢ich@m. Maji mno-
hem vyssi rozmnozovaci schopnosti (rozmnozuji se ¢astéji a maji vyssi pocet
potomkd), a dokézou tak v kratké dobé zcela zdecimovat jak faunu, tak i fléru
v dané lokalité. Kromé toho jsou prenaseci ra¢tho moru, onemocneni, které
nase plvodni druhy rakd usmrcuje a jehoz plvodcem je plisni podobny pato-
gen Aphanomyces astaci. Neptvodni raci jsou timto patogenem casto nakazeni,
avsak vc¢i onemocnéni jsou rezistentni. Vyskyt invaznich rakd proto dokaze
v kratké dobé zpUsobit vymizen celé plvodni populace nasich rakd v lokalité
a narusit stabilitu vodniho ekosystému [11].

Dva nejvetsi prazské potoky, Boti¢ a Rokytka, jsou vymezeny jako vodni
Utvary ve smyslu RSV [8]. Statni podnik Povodi VItavy provadi na jejich reprezen-
tativnich profilech pravidelny monitoring, ze kterého pak vyhodnocuje ekolo-
gicky stav vodniho Utvaru [12]. Takto jsou vsak hodnoceny pouze dva z mnoha
vodnich tokd, reprezentativni profily jsou navic umistény na okraji Prahy, jesté
pred hlavnimi vlivy prazské aglomerace.
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INTRODUCTION

According to the Strahler method, there are 357 km of small order 1to 4 streams
in Prague. A vast majority of them is administered by the capital city of Prague.
Since 2000, Prague has been doing systematic measurement and evaluation
of physicochemical and chemical parameters of water quality of 16 streams in
38 profiles and 55 water reservoirs [1]. Measurement takes place once a month
close to the mouth of larger streams and once every two months in the remain-
ing 33 profiles. Based on an overall evaluation, the above are classified into sur-
face water quality classes pursuant to the CSN Technical Standard 75 7221 [2].

Prague does not regularly monitor biological quality elements. Research of
biological is either a subject of individual contracts or it is done by research
institutions. Boti¢ Stream in particular has been examined long-term by the
Czech Technical University in Prague, which also evaluates aquatic inverte-
brates (macrozoobenthos) [3-6]. Other published data related to aquatic inver-
tebrates in Prague are sporadic [7]. However, macroinvertebrates is one of the
main biological components of the aquatic environment that has been system-
atically researched in the Czech Republic. Macroinvertebrates is a widespread
and taxonomically diverse group of organisms that are very abundant, have dif-
ferent demands for the environment they live in and usually good bioindicator
abilities, i.e., abilities to reflect the conditions of the environment they live in
and also changes thereof. This capability may be used to evaluate the degree
to which they are affected by various negative anthropogenic impacts or on
the contrary remedial measures and that is why it is used to evaluate the eco-
logical status of water, especially running water. Approaches to this evaluation
are defined by the Water Framework Directive (WFD) [8]. The environmental
significance of macroinvertebrates populations in watercourses is crucial. As
part of the food chain, the individual taxons have various feeding strategies [9].
Among others, there are those that graze and scrape, feeding on a growth of
algae, those that collect and cut, taking part in the decomposition of fallen
leaves for example, then there are filter feeders who feed on fine particulate
matter and also predators. At the same time, macroinvertebrates is an impor-
tant component of what the fish stock feeds on.

Other researchers also studied the presence of crayfish in Prague [10], which
is an attractive and very serious topic in urban environment with regard to the
protection of native crayfish populations and limiting the spread of alien cray-
fish. Native crayfish (Noble crayfish, Narrow-clawed crayfish and stone crayfish)
as the largest macroinvertebrates representatives may be regarded as umbrella
species whose protection safeguards the protection of a whole range of other
species who share the same biotope with crayfish. Crayfish do not feed only
on specific foods but rather feed on diverse plants and animals. As opposed to
native crayfish, invasive crayfish species (in particular signal crayfish and spiny-
cheek crayfish) are far more aggressive to other aquatic animals. They have
a far greater reproductive ability (they reproduce more often and have more
offspring) and are thus able to completely destroy both the fauna and flora
in a given site in a short period of time. Besides, they are carriers of crayfish
plague, which is a disease that kills native crayfish species and is caused by
a mold-like pathogen Aphanomyces astaci. Alien crayfish are often infected with
this pathogen but are resistant to the disease. The presence of invasive crayfish
can thus lead to the extinction of the whole population of native crayfish in
a site and disrupt the stability of the aquatic ecosystem [11].

Two largest Prague Streams, Boti¢ a Rokytka, are defined as water bodies
within the meaning of the WFD [8]. State-owned enterprise Povodi Vitavy car-
ries out regular monitoring of their representative profiles based on which it
evaluates the ecological status of these water bodies [12]. However, only two
out of numerous watercourses are evaluated in this way and besides that the
representative profiles are located on the outskirts of Prague before the main
impacts of the Prague agglomeration.
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V letech 2017-2018 probihaly v rdmci projektu VODA PRO PRAHU na nékolika
lokalitdch prazskych potokd experimentdlni prace. Jejich cilem bylo zlepsenti
ekologického stavu potokl pomoci zvyseni jejich tvarové ¢lenitosti a nabidky
stanovist pro vodni organismy [13]. V rdmci projektu byla ziskdna data o fyzi-
kalné-chemickych a chemickych parametrech, spolecenstvech bentickych
bezobratlych, véetné vyskytu rakd ze sedmi vétsich potokd v Praze.

Cilem této prace je poskytnout informaci, jez v rdmci Prahy dosud chybéla:
zpracovat hodnocenf ekologického stavu drobnych tokl analogické s postupy
RSV [14, 15]. Zaroven chceme doplnit Udaje o kvalité vody z mist, kterd nejsou
predmétem dlouhodobého monitoringu. V této souvislosti zafazujeme také
zjisténi o vyskytu rakd, jejichz ochrana je aktudlnf a s kvalitou vody Uzce souvist.

LOKALITY A METODY

Lokality

Pro vyzkum bylo vybréno celkem osm lokalit na sedmi vodnich tocich na tzemf
hlavniho mésta Prahy. Jejich polohu a zékladni charakteristiky zndzornuje sché-
matickd mapka na obr. 1a tab. 1.
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Obr. 1. Schématické zndzornéni lokalit drobnych vodnich tokd na dzemf hlavniho mésta
Prahy

Vybrané Useky na Botici, Radotinském, Libusském a Kunratickém potoce
Ize charakterizovat jako neupravené vodni toky v pfirodé blizkém stavu. Jejich
okolf je tvoreno lesem nebo extenzivné vyuzivanymi zemédélskymi plochami
se zachovalym brfehovym porostem drevin.

Dalsi ctyfi lokality byly vybrény na Usecich tokd, kde probéhla v nedavnych
letech revitalizace koryta. Rokytka nad Hofejsim rybnikem a Sarecky potok na
Zezulce jsou komplexné revitalizovanymi vodnimi toky. Dalejsky potok na misté
byvalého klukovického koupalisté byl rozvolnén a ziskal siroké Stérkové koryto.
Rokytka pod Hofejsim rybnikem ma balvany opevnéné, zahloubené kapacitnf
koryto, které viak bylo v ramci iuzemnich moznosti roz¢lenéno kamenivem na
pefejnaté Useky. Ve viech pfipadech je okolf revitalizovanych usekd tvofeno
prirodni rekrea¢ni plochou. Podrobny popis i bohatou obrazovou dokumentaci
provedenych revitalizaci Ize nalézt na webovych strankach ,Prazskd pfiroda“ [1].
Revitaliza¢ni Upravy byly na téchto lokalitach dokonceny dva az Ctyfi roky pred
zahdjenim vzorkovani.

In 2017-2018, experimental work took place in several sites of Prague Streams
within the “VODA PRO PRAHU" ["WATER FOR PRAGUE"] project. Its aim was to
improve the ecological status of the streams by increasing their morphologi-
cal variability and habitat offer for aquatic organisms [13]. Data were obtained
within the project about physicochemical and chemical parameters and about
populations of benthic invertebrates including the presence of crayfish in
seven larger streams in Prague.

This paper aims at providing information that Prague has lacked to present
day: namely at presenting an evaluation of the ecological status of small water-
courses by analogy to the WFD procedures [14, 15]. At the same time, our aim has
been to complement data about water quality from sites that are not monitored
long-term. In this context, findings about the presence of crayfish have also been
included since their protection is topical and closely linked to water quality.

SITES AND METHODS

Sites

A total of eight sites at seven watercourses in the capital city of Prague were
selected for the research. Their location and basic characteristics are presented
by a schematic map in Fig. 7 and Tab. 1.
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Fig. 1. Schematic depiction of small watercourse sites in the capital city of Prague

Selected sections of Boti¢, Radotinsky, Libussky and Kunraticky Streams may be
characterised as unaltered and semi-natural watercourses. Forests and extensively
used farming land with preserved river bank tree vegetation are in their vicinity.

Other four sites were selected in sections of watercourses where the stream
bed has been restored in recent years. Rokytka above Hofejsi Pond and Sarecky
Stream in the Zezulka settlement are comprehensively restored watercourses.
Dalejsky Stream in the location of a former Klukovice outdoor swimming pool
was irregularly broadened and now has a broad gravel bed. Rokytka below
Horejsi Pond has an embedded high-capacity bed reinforced by boulders,
which was, as far as the territory allowed, segmented by aggregate into sec-
tions with riffles. There are natural recreational areas in the vicinity of all the
restored sections. A detailed description and rich picture documentation of
the implemented restorations can be found on a website “Prazskéd pfiroda”
[“Prague Nature”] [1]. Restoration modifications in these sites were completed
two to four years before the sampling started.
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Tab. 1. Lokalizace a zdkladni charakteristiky odbérovych profild
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SAR Sérecky p. Zezulka komplexni revitalizace (2013) 50,1811 14,38052  190,7 8,7 59,0 3 1121
- pod Ustim o
DAL Dalejsky p. , komplexnirevitalizace (2013) ~ 50,03953  14,36056 2376 172 323 3 1221
Prokopského p.
RAD Radotinsky p.  MadMIYRSkym o4& bizké koryto 4999918 1431270 2554 78 50,2 3 1221
p. (Zmrzlik)
LIB Libussky p. M9 SPOTIOV- e biizké koryto 5000378 1442761 2190 15,2 12 3 1211
nim aredlem
KUN Kunraticky p.  u aredlu IKEM ptirodé blizké koryto 50,02583  14,46204  230,8 77 224 3 121
BOT Boti¢ pod jezem prirodé blizké koryto/ 5005022 1451424 2239 34 1060 4 212
Marcela renaturace
ROKNAD  Rokytka :‘;Sn'ik‘;ﬁs'm komplexnf revitalizace (2015)  50,09876 1451926 2035 07 1200 4 1212
ROKPOD  Rokytka fyobdnﬁifs'm ¢astecna revitalizace (2014) 5009983 14,5972 199,38 45 1206 4 m
*) dle vyhldsky ¢. 49/2011 Sb., o vymezeni Utvard povrchovych vod
Tab. 1. Location and basic characteristics of the sampling profiles
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SAR Sarecky Stream Zezulka Comprehensive 501811 1438052 1907 87 500 3 n21
restoration (2013)
DAL Dalejsky Stream below the mouth of - Comprehensive 5003953 1436056 2376 172 323 3 1221
Prokopsky Stream restoration (2013)
RAD Radotinsky Stream above Miynsky Semi-natural stream bed 4999918 14.31270 2554 78 502 3 1221
Stream (Zmrzlik)
LIB Libugsky Stream ?abgiJI\i/teythe sports Semi-natural stream bed 5000378 1442761 2190 152 213 21
KUN Kunraticky Stream in the IKEM premises ~ Semi-natural stream bed ~ 50.02583 1446204 2308 77 24 3 2N

BOT Botic Stream below Marcela Weir ~ ~cTi-natural stream 5005022 1451424 2239 34 1060 4 212
bed/renaturation

Comprehensive

) 50.09876 14.51926 2035 0.7 120.0 4 1212
restoration (2015)

ROKNAD  Rokytka above Horejsi Pond

ROKPOD Rokytka below Hotejsi Pond Partial restoration (2014) 50.09983 14.52972  199.8 4.5 1206 4 1112

*) Pursuant to Decree No. 49/2011 Coll, on the specification of surface water bodies



VTEI/ 2021/ 5

Odbér vzorkd kvality vody

Na vybranych lokalitach bylo od kvétna 2017 zapocato vzorkovani chemickych uka-
zatel( (CHSK_, BSK,, NL,,, formy dusiku a fosforu, obsah vapniku, hof¢iku, sirant
a chloridd) a meéfeni fyzikdlné-chemickych ukazatel kvality vody (teplota vody,
elektrickd konduktivita, obsah rozpusténého kysliku a pH). Monitoring byl prova-
dén v mésicnim intervalu po dobu jednoho roku, tedy do dubna 2018. Vzorky vody
byly analyzovany ve Zkusebni laboratofi technologif a slozek Zivotniho prostfedi
VUV TGM. Mé&feni fyzikalné-chemickych parametrd bylo provedeno piimo na loka-
litich méficim pristrojem HACH HQ40d muilti. iyjimkou byla lokalita na Libusském
potoce, jeZ je témér shodna s umisténim profilu dlouhodobého monitoringu kva-
lity vody zajistovaného HMP, a v rdmci projektu nebylo efektivni vzorkovat a hod-
notit stejny profil. Vzorky z tohoto odbérového mista byly proto odebrany jenom
trikrat ve sledovaném obdobf (5/2017,10/2017, 4/2018). Na Rokytce byly vzorky vody
odebirany pouze na profilu Rokytka nad Hofejsim rybnikem, ktery je reprezenta-
tivnf i pro nize poloZzenou lokalitu Rokytka pod Hofejsim rybnikem. Mezi obéma
profily se na toku Rokytky nevyskytuji z&ddné vyznamné vlivy, Hofejsi rybnik je
napdjen bo¢nim kanalem se zanedbatelnym pritokem. Pro vyhodnoceni chemic-
kych a fyzikdlné-chemickych parametrd byla pouzita Metodika hodnocenf vie-
obecnych fyzikélné-chemickych slozek ekologického stavu Utvarl povrchovych
vod tekoucich [15]. Pro upfesnénti je tfeba poznamenat, Ze Libussky potok by uve-
denou metodou nemél byt hodnocen z divodu nizkého poctu pouze tfi odebra-
nych vzork(. V metodice hodnoceni [15] je doporuceno pouzivat ro¢ni datovou
sadu s 12 Udaji. V pfipadé, Ze je monitorovanych dat méné, nemeél by jejich pocet
byt niz3i nez 6 a data by méla reprezentovat celoro¢ni cyklus sledovani.

Odbér vzorkd makrozoobentosu

Makrozoobentos byl vzorkovan ¢eskou narodni metodou Perla [16, 17] v obdobf
2-1. kvétna 2017. Odbér probihal s pouzitim ru¢ni bentosové sité s velikosti ok
0,5 mm po dobu tif minut proporcionalné z vyskytujicich se habitatd. Vsechny
odebrané vzorky byly fixovany v 4% formaldehydu a prevezeny do laboratofe
ke zpracovani. Jednotlivé taxony vytfidéné ze vzorkd byly ndsledné determino-
menan zakladni hydromorfologicky popis jednotlivych lokalit podle standard-
niho odbérového protokolu [18]. Vyhodnoceni spolecenstev makrozoobentosu
bylo provedeno na zékladé metodiky pro hodnoceni ekologického stavu povr-
chovych vod tekoucich pomoci biologické slozky makrozoobentos [14] s vyuzi-
tim modulu Riverchange, ktery je nadstavbou hodnoticiho systému IS ARROW.
V rozporu s metodikou, jeZ pro celkové posouzeni ekologického stavu poza-
duje hodnocenivzorku z jarni iz podzimni sezony, bylo provedeno pouze hod-
nocenf jarniho vzorku makrozoobentosu. Vysledné zafazeni do tfid ekologic-
kého stavu je tedy nutné brat jen jako orientacni.

Astakologicky prizkum

Protoze z zemi Prahy nebyly zndmy ucelené recentni informace o vyskytu rakd,
jako soucdst vyzkumu vodnich bezobratlych probéhl téZ astakologicky pru-
zkum. Byl uskutecnén na zac¢éatku kvétna 2017 na Sareckém potoce, Ricanském
potoce, Rokytce, Dalejském potoce a na Radotinském potoce. V piipadé mél-
kych potokl byly jejich Useky prohleddvany ru¢né v misté potencialnich
ukrytd. Vhodné tkryty rakl jsou pod kameny, mrtvym dfevem, kofeny strom(
a v norach v brezich. Ve zkoumanych Usecich bylo prohleddno pokud mozno
100 jednotlivych Ukrytd. Pokud se na vodnim toku nachédzely hlubsi partie, které
neslo prohleddvat ru¢né, byly zde polozeny vrie s ndvnadou (jatra), jez byly na
lokalitdch ponechany pres noc. BliZ3i popis pouzitych metod, charakteristik
a rozsahu sledovanych Usekl je uveden u kazdé lokality pfi popisu vysledkd.

Water quality sampling

In May 2017, sampling of chemical indicators (COD_, BOD,, SS, ,, nitrogen and
phosphorus forms, calcium, magnesium, sulphate and chloride content)
started in selected sites together with the measurement of physicochemical
water quality indicators (water temperature, electrical conductivity, dissolved
oxygen content and pH). Monitoring took place in monthly intervals for one
year, i.e., until April 2018. Water samples were analysed in the TGM WRI Testing
Laboratory of Technologies and Environment Components. Physicochemical
parameters were measured directly in the sites by a measuring device HACH
HQ40d multi. The Libussky Stream site was an exception because its location
was almost identical to the location of the long-term water quality monitor-
ing profile where measurement is done by the capital city of Prague and it was
therefore not efficient to sample and evaluate the same profile. Samples from
this sampling site were thus taken only three times over the monitoring period
(5/2017,10/2017 and 4/2018). Water samples from Rokytka were taken only in the
Rokytka profile above Hofejsi Pond, which is representative also for the lower
site of Rokytka below Hotejsi Pond. There are no important influences between
both Rokytka profiles since Hotejsi Pond is fed by a side channel with a neg-
ligible discharge. The Methodology for Evaluating General Physicochemical
Quality Elements of the Ecological Status of Running Surface Water [15] was
used to evaluate both chemical and physicochemical parameters. For the sake
of clarity, it must be noted that Libussky Stream should not be evaluated by
the above method due to the low number of only three taken samples. The
evaluation methodology [15] recommends to use an annual dataset containing
12 data. If there are fewer monitored data, their number should not be lower
than 6 and the data should represent the year-long monitoring cycle.

Macroinvertebrates sampling

Macroinvertebrates was sampled by the “Perla” Czech national method [16, 17]
between 2" and 11™ May 2017 A manual benthos net with 0.5 mm mesh size
was used for the sampling that was done for three minutes proportionally from
the occurring habitats. All taken samples were fixed by 4% formaldehyde and
taken to a laboratory for processing. Individual taxons separated from the sam-
ples were subsequently determined up to the lowest possible determination
level. When samples were taken, a basic hydromorphological description of
the individual sites was made pursuant to a standard sampling protocol [18].
Macroinvertebrates populations were evaluated on the basis of a methodology
for evaluating the ecological status of running surface water by means of the
macroinvertebrates biological quality elements [14] using the Riverchange mod-
ule, which is an extension of the IS ARROW evaluation system. Contrary to the
methodology, which requires an evaluation of samples from both the spring
and autumn seasons for an overall assessment of the ecological status, only the
spring macroinvertebrates sample was evaluated. The resulting classification
into ecological status classes must therefore be regarded only as approximate.

Astacological research

Since no comprehensive recent information about the presence of crayfish
in Prague was available, astacological research was carried out as part of the
research of aquatic invertebrates. It took place at the beginning of May 2017 in
Sérecky, Ricansky, Rokytka, Dalejsky and Radotinsky Streams. Potential hiding
places in sections of shallow streams were searched manually. Suitable cray-
fish hiding places include places underneath stones, dead wood, tree roots
and dens in riverbanks. A total of 100 individual hiding places were searched in
the respective sections if possible. When the watercourses had deeper parts
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Chemicka a fyzikalné-chemicka kvalita vody

Souhrnné vysledky jednotlivych ukazatell chemickych a fyzikalné-chemic-
kych parametrl pro sledované lokality zobrazuji grafy na obr.2 a obr. 3.
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Obr. 2. Chemické a fyzikdlné-chemické parametry kvality vody na vzorkovanych loka-
litdch v obdobi 5/2017 az 4/2018. Kédy lokalit jsou popsény v tab. 1. Krabicovy diagram
znazornuje median, pramér (kfizek), 1-3 kvartil (krabicka), maxima a minima (vousy),

odlehlé hodnoty jsou zobrazeny samostatnymi kolecky

Dalejsky a Radotinsky potok, jejichz povodi leZi v Barrandienu, se vyznaco-
valy vyssim obsahem vépenatych a hofec¢natych iontl, coz se projevuje téz
vys$sim pH a elektrickou konduktivitou. V téchto ukazatelich md podobnou cha-
rakteristiku téz Sarecky potok, ktery odvodnuje v horni ¢asti svého povodi zasa-
dité jilovcové a prachovcové vrstvy.

Na Rokytce a Botici pfesahovala letni maxima teplot vody hodnotu 20 °C,
coz bylo vyrazné vice nez v ostatnich potocich. Ddvodem je pravdépodobné
odtok ohfaté vody z epilimnia velkych nddrZi, jez se nachédzeji nad obéma sle-
dovanymi profily (Kyjsky rybnik na Rokytce, nddrz Hostivar na Botici).

Znepokojivé jsou extrémné vysoké koncentrace celkového fosforu na
Radotinském potoce s maximy kolem 2 mg/I, jehoz naprosta vétsina byla tvo-
fena fosfore¢nanovym fosforem. Rovnéz v koncentracich celkového, dusi¢na-
nového a amoniakalniho dusiku hodnoty na Radotinském potoce nékolikana-
sobné prevysovaly koncentrace zjisténé na ostatnich potocich.

Standardizovany pohled na hodnoty chemickych a fyzikalné-chemickych
parametrd kvality vody poskytuje vyhodnoceni do tfid ekologického stavu
[15], které se pouzivé pro hodnocenf vodnich Utvar( v procesu planovani pro
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that could not be searched manually, coops were placed there with bait (liver)
and left in the sites overnight. A more detailed description of applied methods,
characteristics and scope of the monitored sections is made when the results
are presented for each site.

RESULTS

Chemical and physicochemical water quality

Overall results of the individual indicators of chemical and physicochemical param-
eters regarding the monitored sites are presented by charts in Fig. 2 and Fig. 3.
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Fig. 2. Chemical and physicochemical water quality parameters in sampling sites
between 5/2017 and 4/2018. Site codes are described in Tab. 1. The box diagram pre-
sents the median, average (cross), ¥ to 3" quartile (box) and maximums and minimums
(whiskers); distant values are presented by separate circles.

Dalejsky and Radotinsky Streams, whose basin lies in the Barrandienne, had
a higher calcium and magnesium ion content, which is also manifested by
a higher pH and electrical conductivity. Sdrecky Stream, which drains alkaline
clay and siltstone layers in the upper part of its basin, has similar characteristics.

The maximum summer water temperatures of Rokytka and Boti¢ exceeded
20°C, which was significantly more than of the other streams. The reason for
that is presumably the outflow of warmed water from the epilimnion of large
water reservoirs that are located above both monitored profiles (Kyjsky Pond at
Rokytka and Hostival Dam at Botic).

Extremely high concentrations of total phosphorus in Radotinsky Stream
with maximum values around 2 mg/I are disconcerting. A vast majority of the
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Obr. 3. Chemické a fyzikalné-chemické parametry kvality vody na vzorkovanych loka-
litdch v obdobi 5/2017 az 4/2018. Kédy lokalit jsou popsény v tab. 1. Krabicovy diagram
znadzoriuje median, pramér (kiizek), 1-3 kvartil (krabicka), maxima a minima (vousy),
odlehlé hodnoty jsou zobrazeny samostatnymi kolecky

potreby RSV [8]. Pro jednotlivé parametry jsou stanoveny limitni hodnoty, jez
jsou specifické podle typu vodniho toku. Typ vodniho toku je ur¢en podle
Typologického ¢lenéni vod v Ceské republice [19, 20]. Limity zafazuji hodnoty
do tff kategorii ekologického stavu: velmi dobry (modra), dobry (zelend), stfednf
a horsf (ZIutd). Pro vysledné zatfidénfi se pouzivad nejhorsi vysledek ze skupiny
hodnocenych parametrl. Velmi dobry stav odpovidd podminkdm v neovliv-
nénych vodnich tocich. Dobry stav je povazovan za mirnou odchylku od pfiro-
zeného stavu a je cilovym stavem v procesu zlepsovani znecistenych vodnich
tokd. Hodnoceni véeobecnych fyzikdlné-chemickych slozek mé jen funkci pod-
purnou k biologickym slozkdm. Tam, kde monitoring biologickych slozek kva-
lity chybi, se vsak pro hodnoceni ekologického stavu vodnich Utvard pouziva
i samostatne.

Vyhodnoceni fyzikdlné-chemickych parametrd sledovanych lokalit podle
vyse uvedené metody je zobrazeno v tab. 2. V celkovém hodnoceni byly
viechny lokality zatfidény do stfedniho a horsiho stavu. Nejhorsi vysledky pfi-
neslo vyhodnoceni celkového a fosfore¢nanového fosforu, kde byly vechny
lokality zafazeny do kategorie stfedniho a horsiho stavu. Z Zivinovych para-
metrd na Ctyfech potocich nevyhovoval obsah dusi¢nanového dusiku, a to
zejména v charakteristické hodnoté medidanu (RAD, DAL, SAR, LIB). Ve Cty-
fech pfipadech byl pfekrocen limit dobrého stavu pro BSK,, které je méfitkem
obsahu dostupného uhliku. V péti pfipadech sledované potoky nesplnily limit
pro teplotu vody, v pripadé Botice a Rokytky dokonce jak v medidnovych, tak
i maximalnich hodnotach. Pomérné lépe vychazelo hodnoceni pro koncent-
race amoniakalnfho dusiku, pH a nasyceni kyslikem.
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Fig. 3. Chemical and physicochemical water quality parameters in sampling sites
between 5/2017 and 4/2018. Site codes are described in Tab. I. The box diagram pre-
sents the median, average (cross), 1* to 3 quartile (box) and maximums and minimums
(whiskers); distant values are presented by separate circles.

concentrations were due to phosphate phosphorus. Concentrations of total,
nitrate and ammonia nitrogen in Radotinsky Stream also exceeded values
established in the other streams severalfold.

An evaluation into ecological status classes [15] provides a standardised per-
spective on the values of chemical and physicochemical water quality param-
eters. For the purposes of the Water Framework Directive [8] it is used to eval-
uate water bodies in the planning process. Limit values are set for individual
parameters, which are specific according to the type of water body. The type
of water body is determined according to the typological classification of water
in the Czech Republic [19, 20]. Limits classify the values into three ecological
status categories: high (blue), good (green), moderate and worse (yellow). The
worst result from a group of evaluated parameters is used for the resulting clas-
sification. A high status corresponds to conditions in unaffected watercourses.
Good status is regarded as a minor deviation from natural status and it is a tar-
get status in the process of improving polluted watercourses. An evaluation of
general physicochemical quality elements plays only an auxiliary function with
regard to biological quality elements. However, where monitoring of biological
quality elements is absent, it is used for the evaluation of the ecological status
of water bodies also independently.

An evaluation of physicochemical parameters of the monitored sites accord-
ing to the above method is presented in Tab. 2. In the overall evaluation all the
sites were classified as moderate and worse status. An evaluation of total and
phosphate phosphorus yielded the worst results and all the sites were clas-
sified as moderate and worse status. As for nutrient parameters, the content
of nitrate nitrogen was unsatisfactory in four streams, especially in the typical
median value (RAD, DAL, SAR and LIB). The BOD, limit of good status, which is
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Tab. 2. lyhodnoceni chemickych a fyzikdIné-chemickych parametrdi kvality vody podile standardni metodiky pouZivané pro hodnoceni vodnich dtvard [15].
Charakteristické hodnoty zjisténé na jednotlivych profilech jsou barevné odliseny podle trid ekologického stavu: modrd — velmi dobry, zelend — dobry, Zlutd — stfedni a horsi stav

Kéd
lokality

BSK N

5 amon.

[mg/1] [mg/1]

Charakteristicka
hodnota

SAR maximum

median

minimum

DAL maximum

median

minimum

RAD maximum

median

minimum

LIB maximum

median

minimum

KUN maximum

median

minimum

BOT maximum

median

minimum

ROK maximum

median

minimum

N-NO,
[mg/1]

P P-PO,*

mg/ll  [mg/1]

Teplota

vody [C] pH O, nasyceni [%]

Hydromorfologicka charakteristika lokalit

Dno vétsiny sledovanych vodnich tokl (SAR, DAL, RAD, KUN, LIB) tvoril pre-
vazné hruby a jemny $térk s malym podilem kamen(, pfipadné balvand (tab. 3).
Balvany a kameny dominovaly v zastoupeni dnovych substrdtd na Botici
a pochézely pravdépodobné z rozpadlého biehového zdhozu. Podobny podil
velkého kameniva byl zaznamenan na Rokytce pod Hofejsim rybnikem, kde Slo
0 materidl pouzity pro stabilizaci a roz¢lenéni koryta pfi provedené ,méstské”
revitalizaci zkapacitnéného vodniho toku. UpIné odlisné bylo dno komplexné
revitalizované Rokytky nad Horejsim rybnikem, které bylo vytvofeno ve zcela
nové meandrujici trase v jilovité nivni ptdé. Kompaktni jilovité dno zde dopl-
foval jen ojedinély vyskyt kamend nebo $térku. Na vsech lokalitdch prevazo-
valy Useky proudici vody, tiné s klidnou vodou zaujimaly jen mensf ¢ast plo-
chy koryta. Na revitalizovanych Usecich Rokytky, Dalejského i Sareckého potoka
tané dokonce zcela chybély. Na jednotlivych lokalitdch dosahovaly maximalnf
hloubky v proudnici 20 az 100 cm, stfedni hloubky se pohybovaly v rozsahu
10 az 40 cm. Stfedni $itka toku v hladiné byla odhadovéna v rozmezi 2-6 metra.

a measure for available carbon content, was exceeded in four cases. The water
temperature limit was not met by five of the monitored streams; in the case of
Boti¢ and Rokytka even both in median and maximum values. An evaluation
of the concentrations of ammonia nitrogen, pH and oxygen saturation yielded
relatively better results.

Hydromorphological characteristics of the sites

The bottom of a majority of the monitored watercourses (SAR, DAL, RAD, KUN
and LIB) was made of predominantly coarse and fine gravel with a small share of
stones and boulders (Tab. 3). Boulders and stones dominated as a bottom sub-
strate in Boti¢ and likely came from a disintegrated bank reinforcement. A sim-
ilarly big share of large aggregate was established in Rokytka below Hofrejsi
Pond where this material had been used for stabilising and segmenting the
stream bed during the implemented “urban” restoration that involved increas-
ing the stream capacity. The bottom of the comprehensively restored Rokytka
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Tab. 2. Evaluation of chemical and physicochemical water quality parameters pursuant to a standard methodology used for evaluating watercourses [15].
Typical values established in the individual profiles are colour-coded according to ecological status classes: blue — high, green — good, yellow — moderate and worse status

BOD N

5 ammonia

[mg/1]  [mg/1]

Site
code

N-NO,’
[mg/1]

Typical value

SAR maximum

median

minimum

DAL maximum

median

minimum

RAD maximum

median

minimum

LIB maximum

median

minimum

KUN maximum

median

minimum

BOT maximum

median

minimum

ROK maximum

median

minimum

P P- PO
[mg/I1]

Water
temperature [°C]

0, saturation

[%]

total H
[mg/1] P

Makrozoobentos

Hodnoceni odebranych vzorkd z jednotlivych lokalit shrnuje tab. 4. Nejvyssi
pocetnost byla zaznamendna ve vzorku z Sareckého potoka, jenz obsahoval
pres 13 000 jedinct. Naopak pocetnost na Rokytce nad Hofejsim rybnikem a na
Botici byla pfiblizné tfetinova. Na ostatnich lokalitdch se pocetnosti pohybo-
valy kolem 7-9 tisic jedinca.

Ve vzorcich byly zjistény bézné rozsitené taxony vodnich bezobratlych.
Druhové nejbohatsi byl vzorek z Radotinského potoka s celkem 60 ur¢enymi
taxony. Naopak nejchudsi byl vzorek z Libusského potoka, kde se vyskytovalo
jen 31 taxond. Na ostatnich lokalitdch bylo ur¢eno mezi 46-54 taxony. Pocet
zjisténych Celedi koreloval s poctem taxond, nejvice bylo zjisténo 33 celedi na
Radotinském potoce a nejméné 17 Celedi na Libusském potoce. Zjisténé pocet-
nostiadruhovoubohatost odrdzi Margalefav index diverzity. Tento index je podi-
lem poctu zjisténych taxonl a logaritmu celkového poctu jedincl ve vzorku.

12

above Hofejsi Pond was completely different and was created in a completely
new meandering course in clay alluvial soil. A compact clay bottom was sup-
plemented with only rarely present stones and gravel. Sections of running
water were predominant in all sites whereas pools with calm water formed
only a smaller area of the stream bed. Pools were even completely absent in
the restored sections of Rokytka, Dalejsky and Sarecky Streams. In the individ-
ual sites, their maximum depth in the streamline was 20 to 100 cm and mean
depths ranged between 10 and 40 cm. Mean width of the watercourses at
water level was estimated at 2 to 6 metres.

Macroinvertebrates

The evaluation of samples taken from the individual sites is summarised in
Tab. 4. The highest quantity was established in a sample from Sarecky Stream,
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Tab. 3. Zdkladni hydromorfologické charakteristiky sledovanych lokalit

Pokryvnost dnovych substrata [%] Hloubka toku [cm] Si¥ka toku v hladiné [m]
£
E 5 E
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SAR 50 0 5 50 30 10 0 0 10 25 15 2 4 3
DAL 35 0 0 20 75 5 0 0 0 5 20 10 3 55 4
RAD 50 10 0 5 50 30 10 5 0 10 60 20 1,5 4 3
LIB 60 20 0 15 60 10 15 0 0 5 65 25 2 6 3
KUN 30 30 5 15 25 45 5 5 0 5 70 25 2 4 2
BOT 70 5 40 30 20 10 0 0 0 | 25 100 40 4 6 5
ROKNAD 50 0 0 2 5 0 0 0 93 | 25 50 40 2,5 5 35
ROKPOD 35 0 30 35 10 5 15 0 5 15 70 25 5 6 6

Tab. 3. Basic hydromorphological characteristics of the monitored sites

. . Water Watercourse width
Covering capacity of stream bed substrates [%)]
depth [cm] at water level [m]
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SAR 50 0 5 5 50 30 10 0 0 10 25 15 2 4 3
DAL 35 0 0 20 75 5 0 0 0 5 20 10 3 55 4
RAD 50 10 0 5 50 30 10 5 0|10 60 20 1.5 4 3
LIB 60 20 0 15 60 10 15 0 0 5 65 25 2 6 3
KUN 30 30 5 15 25 45 5 5 0 5 70 25 2 4 2
BOT 70 5 40 30 20 10 0 0 0| 25 100 40 4 6 5
ROKNAD 50 0 0 2 5 0 0 0 93 | 25 50 40 25 5 35

ROKPOD 35 0 30 35 10 5 15 0 5115 70 25 5 6 6
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Vyssi hodnota indexu tedy znaci vyssi diverzitu spolecenstva [14]. Nejvyssich
hodnot dosahoval na Radotinském potoce a Rokytce nad Hofrejsim rybnikem,
naopak nejnizsi hodnota vychazi pro spolecenstvo Libusského potoka.

Barevna ¢ast tab. 4 zobrazuje hodnoty EQR (ecological quality ratio) jednot-
livych metrik spolecenstva makrozoobentosu. Ty nabyvaji hodnoty od 0 do
Ta s rlznou vahou (v zavislosti na typu) vstupuji do vypoctu vysledného mul-
timetrického indexu makrozoobentosu. Jeho hodnota je rozdélena do péti
tfid ekologického stavu (velmi dobry, dobry, stfedni, poskozeny, zni¢eny). Pro
prehlednost jsou barvami oznacujicimi tfidu ekologického stavu zndzornény
i hodnoty EQR jednotlivych metrik.

VSechny sledované lokality dosahuji v multimetrickém indexu pouze posko-
zeného nebo stfedniho stavu. Sarecky potok, Rokytka pod Hofejsim rybni-
kem, Radotinsky a Libussky potok spadaji na zakladé spolecenstva makro-
zoobentosu do stfedniho ekologického stavu. Dalejsky potok, Kunraticky
potok, Rokytka nad Hofejsim rybnikem a Botic jsou zafazeny do poskozeného
ekologického stavu. Souhrnné Ize fici, Ze hodnota EQR se na vsech lokalitach
pohybuje kolem hranice poskozeného a stfedniho stavu (0,4), pficemz zadna
z lokalit se neblizi hranici Zadouciho dobrého stavu (EQR > 0,6). Podle hod-
not EQR Saprobniho indexu je zfejmé, Ze viechny sledované toky trpf vysokou
zatézi organickymi latkami, coz dokldda i nizkd abundance EPT skupin makro-
zoobentosu (jepice, posvatky a chrostici).

Zajimavym vysledkem je horsi ekologicky stav lokality Rokytka nad Horejsim
rybnikem nez pod nim a nez na Séreckém potoce i pies to, Ze provedena revita-
lizace je ve srovnani s nimi nejvice pfirodé blizka.

Astakologicky prizkum

Sérecky potok byl prozkoumén od Nebusického potoka po soutok s Vitavou.
Useky byly nejdfive prohledavany ru¢né v misté potencialnich tkryt(. Prestoze
byl zaznamenan dostatek vhodnych Ukrytd, zadnf raci nalezeni nebyli. V hlub-
sich partiich koryta, které nebylo mozné prohledavat rucné, byly poloZeny vrse
s ndvnadou a ty byly na lokalitach ponechany pfes noc. Ani metodou vrf vsak
7adni raci nebyli nalezeni.

Préizkum Ri¢anského potoka byl provadén pod obci Dubec od parku Panska
zahrada po proudu smérem k Litoznickym rybnikdm. Ru¢ni metodou hledant
v Ukrytech nebyli v tomto Useku Zadnf raci nalezeni. Stejnym zpUsobem byl
proveden prlzkum bfehovych partii rybnika V Rohozniku v Dub¢i. Ani zde
nebyli raci nalezeni. Prizkum byl ovéem provadén jen v denni dobu, kdy pohyb
rakd mimo Ukryt potlacuje bohata rybi obsadka.

Astakologicky prlizkum na Rokytce byl proveden v okolf lavky pfes Rokytku,
v dolni ¢asti Hofejsiho rybnika. Pfi ru¢nim prézkumu Ukrytl nebyli nalezeni
zadnf raci. Ukryty zde ale nejsou pro raky piilis vhodné. V Useku je dno sice
kamenité, kameny jsou vsak casto pevné usazené ve dné nebo volné lozené
v bfehovych partiich s jemnym bahnitym sedimentem.

Radotinsky potok je zndm jako lokalita wvyskytu raka kamendace
(Austropotamobius torrentium), jenz je zafazen mezi prioritni druhy soustavy
Natura 2000 a patfi mezi kriticky ohroZzené druhy podle pfilohy lll. vyhlasky
€.395/1992 Sb. [21]. Prizkum byl proveden 9. Cervna 2017, prohledany byly Ukryty
na trvalé monitorovaci plose (Natura 2000) pod jezem u pfftoku Zmrzlik. V tomto
Useku nebyl Zadny rak nalezen, proto priizkum pokracoval i vyse nad jezem. Ani
zde nebyl nalezen zadny jedinec raka. Pfi prizkumu byla voda v toku nepfirozené
Cerné zakalend a misty pokryta pénou. Przkum byl proveden jesté na dalsi trvalé
monitorovaci plose nad obci Chote¢, rovnéz bez nélezu. Dno Radotinského
potoka tu bylo pokryté jemnym cernym sedimentem, ktery pokryval viechny
Ukryty, véetné prazdnych nor, jez v tomto Useku casto slouzily raklim jako Ukryty.

Priizkum Dalejského potoka se uskutecnil od Holyné az pod Reporyje.
Potok ma v tomto Useku charakter pfirodniho toku s velkym mnoZstvim
Ukrytd pod kameny, mrtvym dfevem, pafezy a kofeny v bfehovych partiich.
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which contained over 13,000 specimens. On the contrary, Rokytka above Hofejsi
Pond and Boti¢ only had approximately one third of that quantity. Quantities in
the other sites ranged between 7 and 9,000 specimens.

Widespread taxons of aquatic invertebrates were established in the samples.
A sample from Radotinsky Stream was the richest in species, containing 60 tax-
ons. On the contrary, the poorest sample was from Libussky Stream where only
31 taxons were present. Between 46 and 54 taxons were determined in the
remaining sites. The number of established families correlated with the num-
ber of taxons: the highest number of families (33) was established in Radotinsky
Stream and the lowest (17) in Libussky Stream. The established abundance and
richness in species are reflected by the Margalef diversity index. This index is
a ratio of the number of established taxons and a logarithm of the overall num-
ber of specimens in a sample. The higher the index, the higher the diversity of
a population [14]. This index reached its highest values in Radotinsky Stream
and Rokytka above Hofejsi Pond, whilst the Libussky Stream population had
the lowest value.

The colour part of Tab. 4 presents EQR (Ecological Quality Ratio) values
of the individual metrics of the macroinvertebrates population. The values
range between 0 and 1and have different weights (depending on the type)
in a calculation of the final multi-metric macroinvertebrates index. Its value
is segmented into five ecological status classes (high, good, moderate, poor
and bad). For the sake of clarity, the colours used for coding the ecologi-
cal status classes are also used to present the EQR values of the individual
metrics.

All the monitored sites reach only poor or moderate status in the mul-
ti-metric index. Based on the macroinvertebrates population, Sarecky Stream,
Rokytka below Hofejsf Pond, Radotinsky and Libudsky Streams have moderate
ecological status. Dalejsky Stream, Kunraticky Stream, Rokytka above Hofejsf
Pond and Botic are classified as poor ecological status. Overall, it may be said
that the EQR value in all sites oscillates around the threshold of poor and mod-
erate status (0.4) and none of the sites are close to the threshold of the desira-
ble good status (EQR > 0.6). According to the EQR values of the saprobic index,
itis clear that all monitored watercourses suffer from a high organic substances
load, which is also evidenced by the low abundance of EPT macroinvertebrates
groups (Ephemerida, Plecoptera and Trichoptera).

A worse ecological status of the Rokytka site above Hofejsi Pond com-
pared to below it and compared to Sarecky Stream is an interesting finding.
This is in spite of the fact that the restoration implemented there was the most
semi-natural compared to the two latter sites.

Astacological research

Sérecky Stream was explored from Nebugicky Stream up to the confluence
with Vltava River. Its sections were first searched manually in the potential hid-
ing places. Even though enough suitable hiding places were found, no cray-
fish were discovered. In the deeper parts of the stream bed that could not be
searched manually coops with bait were placed and left in the sites overnight.
However, not even the coop method led to the discovery of crayfish.

Ricansky Stream was explored below the Dube¢ municipality from the
Panska zahrada Park downstream in the direction of Litoznice Ponds. A man-
ual search method discovered no crayfish in the hiding places in this section.
River bank areas of Rohoznik Pond in Dubec¢ were searched using the same
method and no crayfish were found there either. The search was done only in
the daytime when crayfish do not leave their hiding places because of the rich
fish stock.

Astacological research in Rokytka Stream was done in the vicinity of a foot-
bridge across the stream, in the lower part of Hofejsi Pond. Manual search of
hiding places did not lead to the discovery of any crayfish. However, hiding
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Hydromorfologicky stav a rychlost proudéni odpovidaji podle zkuSenosti sta-
novistim pavodnich druh rakd. Zadnf jedinci rakd viak v tomto Useku nalezeni
nebyli. Prizkum byl proveden také na nddrzi na Dalejském potoce na zacatku
obce Reporyje. Zde byl nalezen jedinec raka bahenniho (Astacus leptodactylus),
ktery je zafazen mezi druhy ohrozené [21].

DISKUZE

Chemické a fyzikalné-chemické ukazatele

V siti stadtniho monitoringu probiha na Uzemf Prahy pravidelné sledovéni kvality
vody na péti profilech drobnych vodnich tokd. T¥i profily jsou situovény v Ustf
Rokytky (Liben), Boti¢e (Nusle) a Radotinského potoka (Radotin). Zbyvajici dva
profily lezi na okraji Prahy — Na Rokytce v Béchovicich a na Botici v Kfeslicich.
V procesu pldnovani v oblasti vod podle RSV je pozornost vénovéna jen vod-
nim tokdm, které jsou vymezeny jako samostatné vodni Utvary. Z drobnych
tokd na uzemi Prahy jsou vodnim Utvarem pouze Rokytka (DVL_0750) a Botic¢
(DVL_0740). PfestoZe jsou v obou pfipadech vymezeny od pramene po Usti
do Vltavy, jejich reprezentativni profil, na némz probihd hodnoceni, je umis-
tén ve zminénych profilech na okraji Prahy. V hodnoceni obou vodnich utvard
se tedy neprojevuje vliv samotné prazské aglomerace, velkych nadrzi, jako je
Pocernicky a Kyjsky rybnik na Rokytce a nddrz Hostivaf na Botici, nebo nékte-
rych pfitokd. Podle vyhodnoceni stavu vodnich utvarl publikovanych stat-
nim podnikem Povodi Vitavy [12] spada vysledné hodnoceni obou vodnich
Utvarl do stupné ,stfednf a horsi stav’, tedy stejné kategorie, kterd vychazi pro
Rokytku a Boti¢ na ndmi sledovanych profilech. Vycet ukazateld nesplnujicich
limit pro dobry stav je vsak mirné odlisny.

Na Botic¢i mezi Kieslicemi a ndmi sledovanym profilem klesd vyznamné
median koncentraci dusi¢nanového dusfku (az na Urover velmi dobrého stavu)
a v mensi mife téz median celkového fosforu (ovsem nikoli mimo limit stfed-
niho a horsiho stavu). V obou pfipadech jde nepochybné o vliv retence a deni-
trifikace dusi¢nand a retence fosforu v hostivarské nadrzi, kterd vsak naopak
zhorsuje teplotni poméry vodniho toku ohfivanim v letnich mésicich.

Na Rokytce se pokles v obsahu Zivin mezi profilem v Béchovicich a nami sle-
dovanym profilem nad Hofejsim rybnikem neprojevuje. Ddvodem mUze byt
pretrvavajici zivinové zatizeni Pocernického a Kyjského rybnika, ale také nesrov-
natelnost obou profild. Méfeni na Rokytce v Béchovicich probihaji jesté nad pfi-
tokem znecisténych potokl Ri¢anského a Béchovického.

Ostatni sledované prazské potoky nevyhovovaly limitu dobrého stavu vse-
obecnych fyzikdlné-chemickych slozek nejcastéji v ukazateli fosfore¢nano-
vého a celkového fosforu a také dusicnanového dusiku. Vsechny tyto potoky
odvodnuji husté osidlené oblasti méstské a pfimeéstské zastavby a do vetsiny
z nich jsou zaustény vycisténé odpadni vody z mistnich cistiren odpadnich
vod. Nejvyssi medidnové hodnoty celkového i fosfore¢nanového fosforu byly
zjistény na Radotinském a Dalejském potoce. Tyto dva potoky vsak zaroven
vykazovaly nizké hodnoty BSK, na urovni velmi dobrého stavu. Tento zdanlivy
paradox Ize snad vysvétlit rychlym odbourdvanim snadno dostupného orga-
nického uhliku v proudici a pomérné dobfe prokyslicené vodé obou potokd,
zatimco fosfore¢nan je v zastinéném koryté pomeérné pomalu asimilovan do
biomasy zelenych fas.

Pfi porovnani s vodnimi Utvary dil¢fho povodi Dolni Vitavy [12] dojdeme
k z&véru, Ze prazské potoky se v charakteristice obohacenf Zivinami zésadné
nelisi od ostatnich vodnich tokd. Ze 79 vodnich Utvard tekoucich vod nevy-
hovél pozadavklm vseobecnych fyzikdlné-chemickych slozek ekologického
stavu ani jediny. A pravé nevyhovujici stav v ukazatelich Zivinového zatizenf
fosforem a dusikem patfil mezi nej¢astéjsi ddvody.

places there are not very suitable for crayfish. Although the stream bottom in
the section is stony, the stones are often solidly embedded in the river bottom
or freely placed in the bank parts with fine mud sediment.

Radotinsky Stream is known as a site where stone crayfish (Austropotamobius
torrentium) is present, which belongs among Natura 2000 priority species
and among critically endangered species pursuant to Annex lll to Decree
No. 395/1992 Coll. [21]. The search took place on 9/6/2017 and hiding places in
the permanent monitoring area (Natura 2000) were searched below a weir
near the Zmrzlik tributary. Since no crayfish were found in that section, the
search continued above the weir. However, no crayfish specimen was found
there either. During the search, water in the stream had an unnatural black-
ish colour and was covered by foam in some places. The search was then car-
ried out in another permanent monitoring area above the Chote¢ municipality
and no specimen was found either. The bottom of Radotinsky Stream was cov-
ered with fine black sediment there, which covered all hiding places including
empty dens that often used to serve as hiding places for crayfish in this section.

Dalejsky Stream was searched from Holyné up to Reporyje. The stream has
the character of a natural watercourse in this section with a large number of
hiding places under stones, dead wood and tree stumps and roots in bank
areas. According to experience, the hydromorphological status and flow speed
correspond to habitats of native crayfish species. However, no crayfish speci-
mens were discovered in this section. A water reservoir at Dalejsky Stream at
the beginning of the Reporyje municipality was also searched. A specimen of
Narrow-clawed crayfish (Astacus leptodactylus) that is an endangered species
was found there.

DISCUSSION

Chemical and physicochemical indicators

As part of state monitoring grids, water quality in Prague is regularly moni-
tored in five profiles of small watercourses. Three profiles are situated in the
mouth of Rokytka (Liben), Boti¢ (Nusle) and Radotinsky Stream (Radotin). The
two remaining profiles are located on the outskirts of Prague, in Rokytka in
Béchovice and Boti¢ in Kfeslice. Pursuant to the WFD, attention in the water
planning process is paid only to watercourses that are defined as water bod-
ies. Out of the small watercourses in Prague, only Rokytka (DVL_0750) and Boti¢
(DVL_0740) are water bodies. Even though they are in both cases defined from
the spring up to when they empty into Vitava River, their representative pro-
file where evaluation takes place is located in the above profiles on the out-
skirts of Prague. Evaluation of both water bodies is therefore affected neither
by the actual impact of the Prague agglomeration, large water reservoirs such
as Pocernicky and Kyjsky Ponds at Rokytka and HostivaF Reservoir at Boti¢ nor
by any of their tributaries. According to an evaluation of water bodies pub-
lished by the state-owned enterprise Povodi Vitavy [12], the resulting evalua-
tion of both water bodies is classified as “moderate and worse status’, i.e., the
same categories that resulted for Rokytka and Botic¢ in the profiles that we had
monitored. However, the list of indicators that do not meet a limit for good sta-
tus is slightly different.

The median of ammonia nitrogen concentration drops significantly in Botic¢
between Kreslice and the profile we monitored (up to the high status level) and
to a smaller degree the median of total phosphorus drops too (however, not
beyond the moderate and worse status limit). Undoubtedly, in both cases this
is an effect of nitrates retention and denitrification and phosphorus retention
in Hostivar Reservoir, which deteriorates temperature conditions of the water-
course by warming up in summer months.



Podrobny monitoring fyzikdlné-chemickych a chemickych parametrd kva-
lity vody provadi na drobnych vodnich tocich na svém Uzemi hlavni mésto
Praha [1]. Rada profilti umoziuje srovnani s vysledky nasi studie, jejich souhrnné
vyhodnoceni je viak provedeno do tfid jakosti vod podle normy CSN 75 7221 [2].

Na profilu ¢. 18A Radotinského potoka u Rutenického mlyna jsou pfiblizné
od roku 2015 méfeny zvysené koncentrace BSK,, CHSK_, dusi¢nanového dusfku
i celkového fosforu. Tyto hodnoty jsou fadové v souladu s nasimi vysledky
a dokladaji, Ze mimoradné zatizeni Zivinami zapocalo na Radotinském potoce
jiz asi dva roky pfed nasim prlzkumem. Nelze vsak souhlasit s komentaifem
k hodnoceni, ktery vzrlstajici koncentrace celkového fosforu pfisuzuje komu-
nélnim odpadnim vodam z trativodd ze staré zastavby v obcich. Nase vysledky
a jednordzova pozorovan{ jednoznacné nasvédcuji havarijnimu stavu provozu
¢istiren odpadnich vod. Velmi pravdépodobné jde o vliv silného komunal-
niho znecisténi v pramenné ¢asti Radotinského potoka, kde pretizené Cistirny
odpadnich vod nestaci tempu nové zastavby.

Vlivem, jenZ mohl zlstat nepozorovén ve vysledcich laboratornich analyz,
je destové odlehceni. B&Znym monitoringem ho nelze zachytit. Objem znecis-
téni, ktery se pfi odlehceni do vodnich tokl dostane, miize byt podstatnym pfi-
spevkem k eutrofizaci [22].

Makrozoobentos

Hodnocenf makrozoobentosu multimetrickym indexem podle metod RSV pfi-
nasf fadu otdzek. Radotinsky potok byl hodnocen do stfedniho ekologického
stavu, tedy v ,lepsi” poloviné sledovanych potokd. Hodnoty jednotlivych met-
rik v pfipadé Radotinského potoka silné kolisaji od EQR Saprobniho indexu na
Urovni zniceného stavu az po hodnoty B indexu a Margalefovy diverzity, které
odpovidaji stavu dobrému. Pfipomenme téz extrémné vysoké koncentrace cel-
kového fosforu i vysoké koncentrace forem dusiku ukazujici na znacné zatizenf
toku Zivinami. Tyto Zivinové parametry maji pfimou vazbu na autotrofni biolo-
gické slozky kvality (fytobentos, makrofyta), makrozoobentos ovliviiuji nepfimo
pfes zivinovy kolobéh v toku [23]. Sledovany Usek Radotinského potoka je hyd-
romorfologicky i slozenim substratu dna pfirodé blizky. Spolec¢enstvo bentic-
kych bezobratlych zde dosahuje nejvyssi diverzity ze sledovanych tokd, coz je
v souladu se skutecnosti, ze makrozoobentos je vyznamné ovliviiovén prave
habitatovou diverzitou vodniho toku. Organické znecisténi vody v toku pro-
mitajici se do zcela nevyhovujiciho EQR Saprobniho indexu pak patrné limi-
tuje spolecenstvo k dosazeni pouze stfedniho ekologického stavu a pravdépo-
dobné je hlavnf prekazkou pro dosazeni dobrého ekologického stavu.

Radotinsky potok je pouze nejndpadnéjsim pfikladem rozdilu ve vyhod-
noceni EQR jednotlivych metrik, ktery mdzeme pozorovat i u nékterych dal-
$ich lokalit (Sarecky potok, Rokytka pod Hofejsim rybnikem, Kunraticky potok,
Botic). Saprobniindex je metrika zalozena na citlivosti vybranych taxont k zati-
zeni vod lehce rozloZitelnou organickou hmotou. Metrika priméarné indikuje
organické znecisténi, ale pozitivné koreluje také s intenzitou eutrofizace, zemé-
délskym vyuzitim fi¢ni nivy i povodi a nékterymi prvky hydromorfologické
degradace [14]. B index je pocitan predikénim modelem. Ten modeluje teo-
retickou skladbu spolecenstev makrozoobentosu na konkrétnich lokalitdch na
zakladé sedmi hodnot proménnych prostfedi (vzdalenost od pramene, nad-
morska vyska, zemépisna Sitka, zemépisna délka, spad toku, plocha povodi, fad
toku). Index B je pak ziskdn naslednym srovnanim spolecenstva predikovaného
a na hodnocené lokalité zjisténého [14]. Rozdily v EQR Saprobniho a B indexu
tedy odrdzeji skutecnost, Ze toky jsou hydromorfologicky i slozenim substratu
dna prirodé blizké nebo revitalizované do pfirodé blizkého hydromorfologic-
kého stavu, ale organické znecisténi vody v toku je nevyhovujici.

Pravidelné vyhodnoceni spolecenstva vodnich bezobratlych do tfid ekolo-
gického stavu je pro prazské potoky provadéno pouze na Rokytce a Botici, jez
jsou vodnimi Utvary ve smyslu RSV [8]. Jak jiz bylo popséno vyse, vzorkovéni je

VTEIl/ 2021/ 5

No decrease in nutrients is apparent in Rokytka between the profile in
Béchovice and the profile we monitored above Horejsi Pond. A reason for this
may be a persistent nutrient load of Pocernicky and Kyjsky Ponds as well as
the incomparability of both profiles. Rokytka measurements in Béchovice take
place before the polluted Ri¢ansky and Béchovicky tributaries.

The other monitored Prague streams did not meet the good status limit for
general physicochemical quality elements most often in the phosphate phos-
phorus and total phosphorus indicators as well as in nitrate nitrogen. All these
streams drain densely populated areas of urban and suburban settlements and
treated waste water from local waste water treatments stations is led there. The
highest median values of total and phosphate phosphorus were established in
Radotinsky and Dalejsky Streams. However, at the same time these two streams
had very low BOD, values, corresponding to a high status. This seeming par-
adox can easily be explained by fast degradation of easily available organic
carbon in running and fairly well-oxygenated water in both streams whereas
phosphate in the shady stream bed gets assimilated into the green algae bio-
mass rather slowly.

When making a comparison with water bodies of the sub-basin of the
Lower Vltava [12], a conclusion may be drawn that Prague streams do not signif-
icantly differ from other watercourses as regards the characteristics of nutrient
enrichment. Out of 79 running water bodies, not a single one met the require-
ments of general physicochemical quality elements of the ecological status.
The most common reasons for that included unsatisfactory status of phospho-
rus and nitrogen nutrient load.

The capital city of Prague carries out a detailed monitoring of physicochem-
ical and chemical water quality parameters of small watercourses in its terri-
tory [1]. Numerous profiles enable a comparison with the results of our paper
but their overall evaluation is done into water quality classes pursuant to the
CSN Technical Standard 75 7221 [2].

Approximately since 2015, increased concentrations of BOD,, COD.,, ammo-
nia nitrogen and total phosphorus have been measured in profile No. 18A in
Radotinsky Stream near Rutenicky Mill. These values are roughly in line with our
results and show that the extraordinary nutrient load of Radotinsky Stream began
already approximately two years before our research. However, we cannot agree
with a comment attached to the evaluation that the increasing concentrations of
total phosphorus are attributed to municipal waste water from the porous pip-
ing system from the old buildings in the municipality. Our results and one-time
observations clearly indicate that the waste water treatment stations that are in
operation are in serious disrepair. There is a highly likely impact of strong munic-
ipal pollution in the source part of Radotinsky Stream where overloaded waste
water treatment stations cannot keep step with the new development.

The impact posed by reducing torrential rain load may have gone unnoticed
in the laboratory analysis results. This impact cannot be captured by standard
monitoring. However, the volume of pollution that gets to watercourses in that
case may be a significant contribution to eutrophication [22].

Macroinvertebrates

An evaluation of macroinvertebrates by a multi-metric index in accordance with
the WFD methods brings a number of questions. Radotinsky Stream was evalu-
ated as moderate ecological status, i.e, the "better” half of monitored streams.
Values of individual metrics in Radotinsky Stream strongly oscillate between
the EQR of the saprobic index at the level of bad status up to B index values
and the Margalef diversity index corresponding to good status. The extremely
high concentrations of total phosphorus and high concentrations of nitrogen
forms that indicate a significant nutrient load of the watercourse should also
be noted. These nutrient parameters have a direct link to autotrophic biolog-
ical quality elements (phytobenthos and macrophytes) and have an indirect

17



VTEI/ 2021/ 5

provadeéno statnim podnikem Povodi Vitavy v reprezentativnich profilech na
okraji Prahy. Névrh aktuélniho planu dil¢iho povodi pro 3. planovaci cyklus [12]
uvadi hodnoceni makrozoobentosu na Rokytce ve 4. tfidé ekologického stavu
(poskozeny stav). Botic je ve stejném dokumentu hodnocen ve tfidé 3 (stfednf
ekologicky stav). Stejné jsou oba vodni Utvary hodnoceny i v pfedchozim pla-
novacim cyklu. Rozdily v hodnocenf oproti nasim vysledklm jsou dany prav-
dépodobné odlisnymi vlivy na vodni tok i mikrohabitatovymi charakteristikami
vzorkovanych profill. Z nadrze Hostivar a Kyjského rybnika odtéké v letnich
mésicich voda obohacend o fytoplankton fas a sinic, ktery negativné ovliviiuje
zastoupeni potravnich skupin makrozoobentosu [23]. Citlivost metody hodno-
ceni na mikrohabitatové podminky vodniho toku Ize dokumentovat na roz-
dilném vysledku na profilech Rokytky pod a nad Horejsim rybnikem (tab. 4).
Proudny usek pod Hofejsim rybnikem s kamenitym substrdtem dna byl hod-
nocen o tfidu lépe nez odbérovy Usek nad Horejsim rybnikem. Paradoxem je,
Ze tato lokalita byla komplexné revitalizovana do Siroce meandrujictho koryta.
Vzorkovani tu viak probéhlo teprve dva roky po dokoncenf revitaliza¢nich
Uprav. Za hlavni dlvod zatfidéni lokality do poskozeného stavu viak pova-
zujeme uniformni podminky revitalizovaného koryta, které bylo vyhloubeno
v kompaktnim jilu. I po dvou letech tady nevznikly stérkové naplavy ani nedo-
slo k prohloubenti tlini. Zde je na misté uvést, Ze pracovnici Magistratu hlavniho
mésta Prahy zareagovali rychle na nase prfedbéznad zjisténi a nechali revitalizo-
vané koryto obohatit o Stérk a fi¢ni drevo.

Ostatni Udaje o hodnoceni drobnych tokd v Praze do ekologického stavu
podle makrozoobentosu jsou spise vyjimecné. Stardi prace dokumentujf
nedosazeni dobrého stavu na profilech Botice na zakladé Saprobniho a ASPT
indexu [3, 4]. V roce 2017 provadéla vzorkovani makrozoobentosu na Botici
Liskovcova [6]. Hodnoceni na zakladé jednotlivych metrik na profilech pod
nadrzi Hostivar kolisalo mezi stfednim a znicenym stavem.

Hodnoceni mensich prazskych potokd, jeZ nejsou vodnim Utvarem, dosud
nebylo metodami analogickymi k hodnoceni vodnich Utvarl provedeno.
V tomto spociva pfinos nasi studie, ktera kromé Rokytky a Botice hodnotf jesté
dalsich pét potokd tfetiho fadu dle Strahlera. Vysledné hodnoceni do tfid stied-
niho a poskozeného stavu nenf prekvapivé. Pravdépodobné ho nevylepsilo
ani odchylenf od standardni metodiky, kdy jsme hodnotili jen jarni vzorky, jez
byvaji bohatsi. Na vodni toky v méstském prostredi plsobi fada nepfiznivych
vlivd. V této praci jsme se vénovali zejména kvalité vody a ¢astecné hydromor-
fologickym charakteristikdm. V- méstskych tocich se vsak také negativné proje-
vuje hydraulicky stres [5], dramatické zhorsenf kvality vody vlivem destového
odlehc¢eni kanaliza¢nich systéma [22] nebo vliv starych ekologickych z&tézi [24].
Pro hrubé srovnani stavu drobnych tok( v Praze mUZe poslouzit vysledek hod-
noceni podle makrozoobentosu pro vodni Utvary v dil¢im povodi Dolnf Vitavy
[12]. Pouze polovina vodnich Utvar dosahla ve slozce ekologické kvality mak-
rozoobentos dobrého stavu. Druhé polovina vodnich Utvar( je hodnocena do
tiidy stfedniho nebo poskozeného stavu.

Astakologicky prizkum

Pfi hodnoceni vyskytu rakl je tfeba dlsledné odliSovat mezi plvodnimi
a neplvodnimi druhy. Ve Vitavé na Uzemf Prahy se jiz nékolik desetileti vysky-
tuje populace neplvodniho raka pruhovaného (Faxonius limosus), jenz se do
CR rozsitil proti proudu Labe. Tento invazni druh vétiinou nevystupuje do
drobnych vodnich tokd, mlze sem vsak byt aktivné pfenesen lidmi. Toto riziko
plati zejména pro rybniky a vodni nadrze. Pfikladem byl rybnik V Rohozniku
na Ricanském potoce v Dub¢i. Zdejsi silné populace raka pruhovaného byla
v roce 2014 potlacena vypusténim a odbahnénim rybnika. Nas prizkum byl
motivovan snahou zjistit, zda byl zasah Uspésny. Existovala totiz domnénka, ze
pfi vypousténi rybnika mohlo do Ri¢anského potoka velké mnoZstvi jedincl
uniknout. Prlzkum jejich vyskyt nepotvrdil ani ve vodnim toku, ani v nové
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impact on macroinvertebrates via the nutrient cycle in the watercourse [23].
The monitored section of Radotinsky Stream is semi-natural from both the
hydromorphological perspective and composition of the stream bed substrate.
There the population of benthic invertebrates reaches the highest diversity out
of the monitored watercourses, which is in line with the fact that macroinverte-
brates is significantly affected by the habitat diversity of a watercourse. Organic
water pollution in the watercourse, reflected in the fully unsatisfactory EQR of
the saprobic index, presumably prevents the population from reaching a bet-
ter than moderate ecological status and is likely to be the main barrier in reach-
ing good ecological status.

Radotinsky Stream is the most striking example of a difference in the eval-
uation of the EQR of individual metrics, which can be observed in other sites
too (Sarecky Stream, Rokytka below Hofejsi Pond, Kunraticky Stream and
Boti¢). Saprobic index is a metric based on the sensitivity of selected taxons
to water load by easily degradable organic matter. The metric primarily indi-
cates organic pollution but it also positively correlates with eutrophication
intensity, farming use of the alluvial plain and basin as well as several elements
of hydromorphological degradation [14]. The B index is calculated by a pre-
diction model. It models the theoretical composition of macroinvertebrates
populations in specific sites based on seven values of environment variables
(distance from the source, altitude, latitude, longitude, inclination of the water-
course, catchment area and stream order). The index is the result of a subse-
quent comparison of predicted and actually established population in the eval-
uated site [14]. Differences in the EQR of saprobic and B indices therefore reflect
the fact that from the hydromorphological perspective and composition of the
stream bed substrate, the respective watercourses are semi-natural or restored
into a semi-natural hydromorphological status but organic water pollution of
the watercourse is unsatisfactory.

As regards Prague streams, regular evaluation of the population of aquatic
invertebrates into ecological status classes is done only for Rokytka and
Boti¢, which are water bodies within the meaning of the Water Framework
Directive [8]. As described above, sampling is carried out by the state-owned
enterprise Povodi Vltavy in representative profiles on the outskirts of Prague.
The current Draft Catchment Area Plan for the 3 planning cycle [12] evalu-
ates macroinvertebrates in Rokytka as Class 4 ecological status (poor status).
Botic is classified as Class 3 (moderate ecological status) in the document. Both
water bodies were evaluated in the same way also in the previous planning
cycle. The differences compared to our results are presumably due to different
impacts on the watercourses and microhabitat characteristics of the sampling
profiles. In the summer months, water flowing away from Hostivai Reservoir
and Kyjsky Pond is enriched with the phytoplankton of algae and cyanobacte-
ria, which negatively affects representation of the feeding groups of macroin-
vertebrates [23]. The sensitivity of the evaluation method regarding microhab-
itat conditions of watercourses may be documented on the different result in
the profiles of Rokytka below and above Horfejsi Pond (Tab. 4). The flow section
below Hofejsi Pond with stream bed substrate made of aggregate was evalu-
ated by a class better than the sampling section above Hofejsi Pond. It is a par-
adox that the latter site was comprehensively restored into a broadly mean-
dering stream bed. However, sampling took place there only two years after
the completion of restoration modifications. What we consider to be the main
reason for classifying the site as having poor status is the uniform conditions
of the of the restored stream bed, which had been dug in compact clay. Even
after two years, neither gravel alluvia have formed there nor have the pools
deepened. It should be noted in this context that the staff of the Prague City
Hall quickly responded to our preliminary findings and had the stream bed
enriched with gravel and river wood.

Other data about the ecological status evaluation of small watercourses in
Prague according to macroinvertebrates are rather exceptional. Older papers
document the failure to reach good status in Boti¢ profiles on the basis of
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Tab. 4. Souhrnné hodnocenf spolecenstev makrozoobentosu. Barvy oznacuji rozdéleni EQR do tfid ekologického stavu (velmi dobry — modrd, dobry — zelend, stredni - Zlutd,
poskozeny — oranzovd, znic¢eny — Cervend). Blizsi popis metrik a vypoctu multimetrického indexu je popsdn v metodice Opatfilové a kol. [14]
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napusténém rybniku. Usek potoka pod rybnikem V Rohozniku patfi k rychle
proudicim, jez nejsou k Zivotu rakd vhodné. Ricansky potok je velmi zne¢is-
tény komunalnimi odpadnimi vodami [1], takZe pravdépodobné nevyhovuje
ani invaznimu raku pruhovanému, ktery je méné citlivy ke znecisténf nez nasi
plvodni raci [25]. Ackoli v dobé prlizkumu raci v Useku nebyli nalezeni, v poz-
d&jsi dobé byl pomoci mobilnf aplikace ,Raci v CR” potvrzen vyskyt raka pruho-
vaného rybafi v Kyjském rybnice.

Podezieni na vyskyt neplvodniho raka pruhovaného existovalo i na
Rokytce. U Podvinného mlyna v Praze-Libni bylo v neddvné minulosti nale-
zeno nékolik jedincl raka pruhovaného [J. Patoka, osobni sdéleni]. N&s pru-
zkum v Rokytce na hranici Hloubétina a Vysocan nastéstf vyskyt raka pruhova-
ného nepotvrdil.

PHi prazkumu na Sareckém potoce byla zvazovana moznost vyskytu plvod-
niho evropského raka bahenniho (Astacus leptodactylus). Jeden exemplar
tohoto druhu byl nalezen v lednu 2015 v oblasti Zlatnice [J. Svobodové, nepub-
likovanal. Slo o neobvykly nalez raka v zimnim obdobi mimo Ukryt, coz nazna-
Cuje, Ze nebyl v dobré kondici. Nejspise to byl jedinec pochézejici z nékterého
rybnika, snad z nejblize se nachazejiciho rybnika u Dubového mlyna.

Nélez raka bahennfho v Dalejském potoce na hornim okraji obce Reporyje
je potésuijici, ale nikoli pfekvapivy. Lokalita se nachazi v blizkosti byvalého skan-
zenu Repora, z jehoz rybnick( jsou nalezy raka bahenniho znamé [26]. Vétsimu
rozsifeni nize po proudu ale pravdépodobné brani komunaini znecisténi
Dalejského potoka pod Reporyjemi.

Asi nejvyznamnéjsim negativnim zjisténim astakologického prizkumu je
zanik populace raka kamendce (Austropotamobius torrentium) na Radotinském
potoce. Rak kamenéc se v minulosti dlouhodobé vyskytoval v tseku asijeden kilo-
metr nad obci Chotec az po Radotin, tedy asi na péti kilometrech Radotinského
potoka [26]. Nejlepsi situace na toku byla v roce 2010, kdy byla abundance i pfes
60 rakd na useku. Casem se abundance zacala snizovat, napt. v roce 2014 byla jen
13 rakd/100 vhodnych Ukrytl [26], ale populace byla jesté stéle stabilni.

Jak je popsano ve vysledcich chemickych rozbor(, povodi Radotinského
potoka je silné zatizeno komunalnimi odpadnimi vodami. Z ndhodnych zjis-
téni i prohlidek stavu vodniho toku nad sledovanou lokalitou vyplyva, Ze Uro-
ven jejich cistén je velmi nizkd az havarijni. Ndéhodné zachyceny vzorek vody
z Radotinského potoka v Tachlovicich (asi 7 km nad sledovanym profilem) dne
14. zaFf 2017 doklada epizodické stavy neslucitelné se Zivotem vétsiny vodnich
organismUl (obsah rozpusténého kysliku 2 mg/l, amoniakalni dusfk 8,15 mg/I,
BSK, 47 mg/1) [P. KoZeny, nepublikovano].

Zhorsenou kvalitou vody v Radotinském potoce se zabyvali i pracovnici
statniho podniku Povodi Vitavy. V roce 2017 byla v potoce pod Tachlovicemi
opakované v intervalu asi 14 dnf zjisténa cerné zakalena voda [J. Vélek, osobni
sdéleni]. Zdrojem byla pravdépodobné Spatné fungujici cistirna odpadnich
vod v pramenné oblasti, nepodafilo se ji vsak prokazatelné dohledat. Na pod-
zim roku 2017 byla na lokalité potvrzena i ndkaza ra¢im morem.

Do soucasnosti nebyli na Radotinském potoce zadnf jedinci raka kamenace
nalezeni. Bohuzel se zd3, Ze vyskyt tohoto kriticky ohrozeného druhu na tzemf
Prahy je minulosti.

ZAVER

Hodnocenf ekologického stavu drobnych vodnich tokd na Uzemi Prahy nevy-
zniva dobre. V zddném z hodnocenych profild nesplriovaly vieobecné fyzikal-
né-chemické slozky limity pro dobry ekologicky stav. Hodnocenf ekologického
stavu podle makrozoobentosu zatfidilo sledované profily v lepsim pripadé do
stfedniho stavu, v hor$im pfipadé do poskozeného stavu.

Hlavnim dlvodem 3$patné kvality vody je znecisténi Zivinami, pfedevsim
fosforem, ktery je pfi¢inou eutrofizace vodnich ekosystém(. Spatnou kva-
litou vody jsou zjevné limitovdna téz spolecenstva vodnich bezobratlych
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saprobic and ASPT indices [3, 4]. In 2017, macroinvertebrates sampling in Botic¢
was done by Liskovcové [6]. Her evaluation based on individual metrics in pro-
files below Hostivar Reservoir oscillated between moderate and bad status.
No evaluation of smaller Prague streams that are not water bodies has been
done to present day using methods analogical to the evaluation of water bod-
ies. This is the merit of our paper, which besides Rokytka and Boti¢ evaluates
also another five streams of stream order 3 according to Strahler. The resulting
evaluation as moderate and poor status classes is not surprising. It was presum-
ably not improved even by a deviation from the standard methodology when
we evaluated only spring samples that tend to be richer. There are numerous
unfavourable impacts on watercourses in urban environment. In this paper we
looked in particular at water quality and partly at hydromorphological char-
acteristics. Besides that, urban watercourses experience negative impacts of
hydraulic stress [5], dramatic water quality deterioration due to reducing the
torrential rain load of sewerage systems [22] or an impact of old environmen-
tal burdens [24]. The result of an evaluation of water bodies in the Lower Vltava
sub-basin based on macroinvertebrates [12] gives a rough comparison of the
status of small watercourses in Prague. Only a half of water bodies achieved
good status in the ecological quality elements of macroinvertebrates. The sec-
ond half of water bodies was evaluated as having moderate or poor status.

Astacological research

When evaluating the presence of crayfish, we need to strictly distinguish
between native and alien species. A population of alien species of spiny-cheek
crayfish (Faxonius limosus), which has spread to the Czech Republic up the Labe
River, has been present in Prague already for several decades. This invasive spe-
cies usually does not spread to small watercourses but may be actively brought
there by people. This risk holds true especially for ponds and water reservoirs.
An example of this was Rohoznfk Pond on Ri¢ansky Stream in Dubec¢. The
strong local population of spiny-cheek crayfish was suppressed there in 2014 by
draining the pond and removing mud from there. Our research was motivated
by the aim to find out whether this intervention had been successful. There
was an assumption that when the pond was being drained, a large number of
specimens could have escaped to Ri¢ansky Stream. Our searching confirmed
their presence neither in the watercourse nor in the newly filled pond. The
section of the stream below Rohoznik Pond is a fast flowing one, which is not
a suitable habitat for crayfish. Ri¢ansky Stream is highly polluted by municipal
waste water [1] and therefore it is presumably unsuitable even for the invasive
spiny-cheek crayfish, which is less sensitive to pollution compared to native
crayfish [25]. Even though no crayfish were established when the section was
searched, later on the presence of spiny-cheek crayfish was confirmed in Kyjsky
Pond by a mobile app “Raci v CR” [“Crayfish in the CR"].

Presence of the alien spiny-cheek crayfish was suspected also in Rokytka.
Several spiny-cheek crayfish specimens were found near Podvinny Mill in
Liben in Prague in recent past [J. Patoka, pers. comm.]. Fortunately, when we
searched Rokytka on the boundary between Hloubétin and Vysocany did not
confirm the presence of spiny-cheek crayfish.

When Sarecky Stream was being searched, the possibility that native
Narrow-clawed crayfish (Astacus leptodactylus) may be present there was con-
sidered. One specimen of this species was found in the Zlatnice area in January
2015 [J. Svobodovd, unpublished]. It was an uncommon discovery of crayfish
outside its hiding place in winter, which shows that the crayfish was not in
a good condition. Most likely, it may have been a specimen from one of the
ponds, perhaps from the nearest one near Dubovy Mill.



v revitalizovanych i pffrodé blizkych vodnich tocich. Bez disledného zaméreni
na kvalitu ¢isténi odpadnich vod, véetné odstrafiovani fosforu, by mohly vyjit
naprazdno dlouhodobé snahy prazského magistratu o zlepsenf kvality vody
v nddrzich i vodnich tocich.
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The finding of Narrow-clawed crayfish in Dalejsky Stream at the upper
boundary of the Reporyje municipality is gratifying but not surprising. The
site is located close to the former Repora open air museum in whose ponds
Narrow-clawed crayfish has been found [26]. However, its greater spreading
further downstream is presumably hindered by the municipal pollution of
Dalejsky Stream below Reporyje.

Perhaps the most significant negative finding of the astacological research
is that the population of stone crayfish (Austropotamobius torrentium) in
Radotinsky Stream has become extinct. In the past, stone crayfish used to be
present long-term in an approximately one-kilometre-long section above the
Chote¢ municipality up to Radotin, i.e, roughly in five kilometres of Radotinsky
Stream [26]. The best situation occurred in 2010 when crayfish abundance
amounted to over 60 crayfish in the section. Over time, their abundance
started to decline, e.g., in 2014 there were only 13 crayfish per 100 suitable hid-
ing places [26] but the population was still stable.

As described in the chemical analyses results, the Radotinsky Stream basin
is affected by a strong municipal waste water load. As shown by accidental
findings as well as inspections of the state of the watercourse above the mon-
itored site, the degree of its treatment ranges from very low to being in seri-
ous disrepair. An accidentally captured water sample from Radotinsky Stream
in Tachlovice (approximately 7 km above the monitored profile) on 14/9/2017
provides evidence of episodic statuses incompatible with the lives of a major-
ity of aquatic organisms (dissolved oxygen content 2 mg/l, ammonia nitrogen
815 mg/l, BOD, 47 mg/l) [P. Kozeny, unpublished].

The poor water quality in Radotinsky Stream was also looked into by the
staff of the state-owned enterprise Povodi Vitavy. In 2017 blackish turbid water
was repeatedly established in the stream below Tachlovice over the course of
approximately 14 days [Mr. J. Valek, pers. comm.. Its source was presumably
a malfunctioning waste water treatment station in the source area but it was not
provably traced. In autumn 2017, crayfish plague was also confirmed in the site.

No stone crayfish specimens have been found in Radotinsky Stream to pres-
ent day. Unfortunately, it seems that the presence of this critically endangered
species in Prague is a thing of the past.

CONCLUSION

The outcome of the evaluation of the ecological status of small watercourses
in Prague is not positive. None of the evaluated profiles met general physico-
chemical quality elements limits for a good ecological status. An evaluation of
the ecological status according to macroinvertebrates classified the monitored
profiles as moderate status at the best and as poor status at the worst.

The main reason for the evaluated poor water quality of small watercourses
is pollution by nutrients, in particular phosphorus, which causes eutrophication
of aquatic ecosystems. Poor water quality clearly limits also the populations
of aquatic invertebrates in restored and semi-natural watercourses. Without
a consistent focus on the quality of waste water treatment including phospho-
rus removal, the long-term efforts of the Prague City Hall aimed at improving
water quality in reservoirs and in watercourses may prove futile.
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