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PREDSLOV

Diskusia o vplyve sustavy vodnych diel Gabéikovo Nagymaros na prirodné prostredic zacala ddvno pred podpisom
medzindrodnej Zmluvy vroku 1977. Prikladom moZe byt ,Beseda za okrihlym stolom o Dunajskych vodnych
dielach®, ktord bola v redakcii &asopisu Zivotné prostredie a bola uverejnend v tomto €asopise v &isle 4 v roku 1968
(Mandk, 1968). Uz v tomlo materidle sa hovori o ,,bioprojektoch®. Dr. RuZi¢ka (Ustav biol6gic krajiny. SAV) napriklad
pozaduje, zagat sibeZne s projektovanim vodnych diel aj prdace na bioprojektoch. Ing. Oblozinsky (Riaditelstvo
vodnych tokov) za investorskd organizdciv potvrdzuje, Ze suéastou ststavy vodunych diel bude aj ,.Bioprojekt (pozri
URBION 1976). Prof. Matula (Prirodovedeckd fakulta Univerzity Komenského) zddraziuje, 7e do popredia budud
vystupovat” hydrobiologické problémy a preto je treba zvolit takd adaptdciu variantov, aby v sdvislosti s reZimom
vodného diela bol najpriaznivej§i rezim podzemnych vod. Hovorilo sa aj o kvalite vad v buddcej zdrZi, ktord bude
zdvisiet’ aj od toho, ¢i budd elektivne &istené odpadové vody z Viedne, Moravy a Bratislavy, vritane Slovnaftu.

Névrh ,,Biologického projektu (URBION 1976) obsahuje Casti: Lesné hospoddrstvo, Polnohospodarstvo, Rybné
hospodarstvo, Polovnictvo, Hygienické pomery, Ochrana prirody, Navrh na vyuZitic dzemia pre rekredciu a cestovny
ruch, Struktdra a estetika krajiny, Priemysel. Bioprojekt bol doplneny a ukonéeny v roku 1986.

Koncom roku 1989 podpredseda vlddy ndrodného porozumenia SR V. Ondru$ a minister lesného a vodného
hospoddrstva 1. Vesely iniciovali §irokd diskusiu o problematike prirodného prostredia na trovni odbornych
vodohospoddrskych a environmentdlnych skupin. V tomto §tadiu zacali konStruktivne rozhovory aboli realizované
mnohé ndavrhy na ochranu prirody. V roku 1992 zagal projekt PHARE ,,Podunajskd niZina — model podzemnych véd*
(PHARE 1995), ktorého vysledky ticZ prispeli k rieSeniu mnohych otdzok. V roku 1995 bola podpisand Dohoda medzi
vlddou SR aviddou MR o niektorych dodasnych technickych opatreniach a prietokoch do Dunaja a MoSonského
ramena Dunaja (AGREEMENT 1995), podla klorej sa realizuje aj spolo¢ny slovensko-mad'arsky monitoring vplyvu
previdzky Vodného diela Gab&ikovo na prirodné prostredie po vybudovani prelievanej prehridzky pri Dunakiliti v rkm
1843 starého koryta Dunaja.

Exislencia zdplavového dzemia Dunaja s ramennou ststavou, dunajskd inunddcia, je zaloZend na dynamike reZimu
pridenia povrchovych a podzemnych vad, na prietoku vody ramennou sdstavou, na existencii vietkych typov ramien,
od prietoénych po neprietoéné, a7 oblas vysychajice terénne depresie, zazemnené staré ramend, mokrade a relikty
mokradi. Pre Dunaj a jeho zdplavové (inunda¢né) tdzemie sd v prirodzenych podmienkach typické viac menej
pravidelne sa vyskytujtice vy&Sie prictoky v letnych mesiacoch, ob&asne spojené so zdplavami (crénu, prinosom Zivin
a sedimentov poas zdplav, ohraniéenie zdplavového dzemia protipovodiiovymi hrddzami, ktoré zdroveii oddel'ujd toto
zdplavové tdzemie od polnohospoddrskeho a obyvaného vzemia. Vegetdcii prospicvaji aj vhodné klimatické
podmienky s vysokym poctom slneénych dni, vysokou teplotou a zdroven, prave na jar a v lete, s vysokymi hladinami
v Dunaji a v podzemnych voddch. Systém biotopov tohato tzemia vznikol postupne v symbidze €loveka s prirodnym
prostredim, po ohrddzovan{ inunddcie protipovodiiovymi hradzami chraniacimi obyvané a polnohospoddrske tzemie
pred povoditami a po sdstreden{ prictokov do jedného napriameného dunajského ramena, dnes zndmcho ako Dunaj.
Tym vzniklo dzemie medzi ochrannymi protipovodiiovymi hrddzami a Dunajom, ktorého hydrologicky reZim sa
postupne zmenil na reZim s podstatne vysSimi rychlostami pridenia vody, podstatne vy3§im kolisanim hladin,
s podstatne vy$§imi a ¢astej§imi zdplavami medzihrddzového zdplavového tzemia a trvalymi prictokmi v ramendch aj
pri nizkych prietokoch. Toto dzemie vyuZivalo hiavne lesné hospoddrstvo. Prisun Strkov z tiseku Dunaja nad Zulovym
prahom pri Bratislave bol v minulosti vy§&i, §trk a piesok sa ukladal pod Bratislavou v ndplavovom kuZeli, dno sa
zvySovalo a tiez hladiny vod i podzemnych vod stdpali. Protipovodiiové hrddze sa postupne zvySovali. To bol stav od
19. storo¢ia do 60-tych rokov 20. storoéia, kedy zagalo postupné uzatvdranie ramien a oddel'ovanic ramennej sdstavy od
hlavného koryta Dunaja. V skuto€nosti sa hlavne kvéli plavbe voda sdstredila do jedného koryta, korylo sa napriamilo,
brehy opevnili, erézia dna sa zvysila a tvoriace sa brody boli pravidelne vybagrované, a to aj nad Bratislavou. Prisun
Strkov cez Zulovy prab (Devinsku brinu) sa postupne, vplyvom bagrovania plavebnej drihy i vodnych diel nad
Bratislavou, zmengoval. Koryto Dunaja pod Zulovym prahom sa zacalo prehlbovat. Dunaj stdle viac striacal kontakt
s ramennou sastavou a hladiny podzemnej vody rapidne klesali. Do takéhoto stavu, sposoheného antropickou ¢innostou
apod priamymi skisenostami s dvoma katastrofdlnymi povodiiami v roku 1954 a 1965 bola vyprojektovana Sistava
vodnych diel Gab&ikovo-Nagymaros. Cast” Gabéikovo bola uvedend do prevadzky pomocou stupfia Cunovo v oktdbri
1992.

V sucasnosti, po desatroénych skidsenostiach a poznatkoch z prevadzky VDG a osemro¢nom spoloénom slovensko-
mad’arskom monitorovani vplyvov na prirodné prostredic je vhodnd doba nahradit’ nercalizované zdimery Bioprojektu
i nercalizované zdmery splnomocnencov vldd a Spoloéného zmluvného projektu novym pohladom a ndvrhmi na
ochranu a zvefad’ovanic prirodného prostredia vychddzajicich z dnesného skutkového stavu. Ciel'om bolo bez emdcif,
v kon§truktivnom duchu, s vyuzitim dostupnych podkladov a skidsenosti, akceptovanim roznorodych  stanovisk,
vlastnickych, ndrodnych, nadndrodnych zaujmov, nacromit optimalizdaciu vodohospodirskeho. environmentdlneho
a komeréného usporiadania a ochrany vzdicneho ckosysiému zachovanej Dunajskej zaplavovej oblasti - inunddcic
Dunaja. DovoFujem si vyslovit' presvedéenie, a to g na zdklade Stadic ,Prognéza stavu hladin povrchovych
a podzemnych vod v podmienkach bez vybudovania vodného dicta Gabéikovo (MUCHA I, BANSKY L., cl al.. 2001), Zc
bez cxistencie dnegného stavu s funkénym vodnym diclom Gabéikovo by sme nemohli hladat” optimalne ricSenic
vodného rezimu pre inunddciu, ale starali by sme sa o protipovodiovi ochranu Zitného ostrova. o zabezpecenic plavby
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od Bratislavy po Sap, a bezmocne by sme sa divali na vyschnuté dunajské ramend, premeny luzného i komeréného lesa
a hlboko zaklesnuté hladiny podzemnych vod na hornej &asti Zitného ostrova a Szigetkdzu so vietkymi ddsledkami na
polnohospoddrsku vyrobu. Mozno to dokumentovat’ na vyvoji hladin podzemnych vad v oblasti Rusovee — Cunovo,
kde bola 8. novembra 2002 vyhldsend prirodnd rezervdcia Dunajské ostrovy (VSeobecne ziviizni vyhliska Krajského
Uradu v Bratislave €. 7/2002 z 8. novembra 2002). Ako od6vodnenie je napisané: “zabezpecenic ochrany biotopu
luZného lesa a biotopu mokradi ako typického rdzu luZnej krajiny”. Z obrazkov 0.1 a 0.2 je moZné vidiet, Ze keby sa
boli byvali od novembra 2000 opakovali tie prietoky, ktoré redlne nasledovali po novembri 1978, potom v roku 2012
(dvadsat’ rokov po prehradeni) by priemernd hladina vody v Dunaji v Bratislave bola 0 2.82 m niZiic ako bude so
vzdutim. V Rusovciach by to bolo 0 6.07 m menej. Z obrazku 0.3 je mozné vidiet, Ze bez vodného diela v roku 2012
by pokles hladin podzemnej vody v oblasti Rusoviec bol 4.41 a3.83 m, teda pribliznc 04 m. Tieto vysledky sd
vypocitané na zaklade zmien, ktoré nastali za obdobie 20 rokov pred uvedenim vodného dicla Gabé&ikovo do prevadzky
a za predpokladu, Ze intenzita tychto zmien by pokradovala nezmenend, keby vodné dielo nebolo byvalo uvedené do
prevadzky. Na zdklade tychto skutoénosti a predpokladov si dovolim poznamenat, Ze bez uvedenia vodného diela do
prevddzky nebola by byvala vznikla ani prirodna rezervdcia Dunajské ostrovy, ako “rezervicia na zahezpecenie ochrany
biotopu luzného lesa a biotopu mokradf ako typického rdzu luZznej krajiny*.

V ramci pripravnych prdc pre tito publikdciu bola v roku 200 vypracovand podkladovd §tidia nazvand ,,Optimalizdcia
vodného rezimu ramennej sustavy z hfadiska prirodného prostredia®, ktord sa skladd z dvoch ¢asti. Prvi &ast’ tvoria

hlavne podklady o povichovej a podzemnej vode pre prirodovednych a ekologickych expertov. Tilo gast' vypracovali:
I. Mucha, L. Bansky, Z. Hlavaty, D. Roddk.

Druhu €ast’ tvoria ndzory a stanoviskd nasledujtcich ekologickych expertov:

- Bohus M.: Expertizne vyjadrenie k optimalizédcii vodného reZimu v inunddcii

- Bulankova E.. Epifauna v oblasti VD Gab¢ikovo. Viazky (Insecta: Odonata)

- Cambel B.: Expertizne vyjadrenie k optimalizdcii vodného reZimu v inunddcii. Téma: Optimalizicia vlhkostného
rezimu pddy v inunddcii Dunaja.

- Cejka T.: Gab&ikovo waterwork and changes in the land snail fauna on the Middle Danube, Slovakia.

- Halgos J.: Vplyv umelych zdplav na §truktiru komdrov (Culicidae) a muskovitych (Simuliidac) v oblasti DVD.

- Holé€ik J.: Ryby slovenského tseku Dunaja.

- Holecova M.: Fytofdgne chrobdky (Coleoptera, Curculionoidea) vegetaéného lemu dunajskych ramien na Gzemi
ovplyvnenom VD Gabéikovo.

- Illyova M.: Expertizne vyjadrenie k optimalizdcii vodného reZimu v inunddcii. Zooplankton litordlu v Dunaji
a jeho ramendch.

- Izsak G.: Expertné vyjadrenie k optimalizdcii privodného prostredia v inunddcii Dunaja od Cunova po Sap.

- Kosel V.: Optimalizdcia prietokovych pomerov v Dunaji z ramendch so zretel'om na permanentny zoobentos.

- Kovadovsky P.: Expertizne vyjadrenie (vodné a dravé vtdky).

- Krno I.: Expertizne vyjadrenie k optimalizdcii vodného reZzimu v inunddcii Temporilna epifauna (Ephemeroptera,
Plecoptera, Trichoptera).

- Kubalova S.: Mociarna vegeticia stojatych a te¢ticich vod. (Expertizne vyjadrenie k optimalizécii vodného reZimu
v inunddcii Dunaja).

- Lisicky M., J.: Expertné vyjadrenie k optimalizdcii vodného reZimu ramennej ststavy z hladiska prirodného
prostredia.

- Matis D.: Ekologické dopady vystavby Dunajského vodného diela.

- Nesticky S., Varga L.: Optimalizacia vodného rezimu ramennej sdstavy z hladiska lesného hospoddrstva.
Expertizne vyjadrenie k optimalizdcii vodného rezimu v inunddcii.

- Otahelova H.: Expertizne vyjadrenie k optimalizédcii vodného reZimu v inunddcii. Makrolynd vegetdcia stojatych
a te€tcich vod.

- Pachinger K.: Zmeny v spolo¢enstve mikromamdlif na dzemf ovplyvnenom vystavbou vodného diela Gabgikovo —
doklady, dvahy, perspektivy.

- Rac.P.: Zimeny ornitocenéz podas vystavby a po uvedeni VD Gabéikovo do previdzky.

- Somiik L.: Optimalizacia vodného reZimu ramennej sdstavy z hladiska prirodného prostredia — expertizne
vyjadrenie.

- Sporka F.: Expertizne vyjadrenic  k optimalizdcii  vodného reZimu v inunddcii. Polychacta, Oligochaeta,
Amphipoda a Isopoda v inunddcii

- Stepanovitova O.: Vplyv vystavby VD Gabc¢ikovo na Struktiru taxocendz bzdoch (Heteroplera) v epigedne
luzného lesa.

- Sustek Z.: Potencidlny stav spoloenstiev bystruSkovitych a moZnosti zlepSenia ich sucasného stavu v oblasti
dotknutej VD Gabéikovo.

- Uher¢ikova E.: Expertizne vyjadrenie k optimalizdcii vodného reZzimu v inunddcii Dunaja. Cast’: Lesné tytocendzy
v inunddcii.



- Vilinovi¢ K.: Vodny rezim inunddcic Dunaja z hladiska trvalo udcZateného rozvoja.
- Vranovsky M.: Expertizne vyjadrenie k optimalizdacii vodného reZimu ramennych ststav Dunaja medzi
Dobrohost'ou a Sapom s ohlladom na rozvoj medidlneho zooplankténu.

Tito experti aich prispevky st zahrnuté a publikované v tejto $tidii v nasledujicej forme: (Autor, rok, a v literattre
oznacené pozndmkou: in Optimalizdcia 2001).

Na zdklade tychto podkladov a d’al§ich prispievatelov editori a ko-editori: M. J. Lisicky, I. Mucha a M. Bohus, L.
Jedli¢ka, M. Kozova, I Krno, I Orszdagh, L. Som§ik, F. Sporka, zostavili tito publikdciu. Ndzory jednotlivych
prirodovednych a ekologickych expertov k optimalizdcii vodného reZimu v inunddcii vychddzali z ich osobnych
skidsenosti a poznatkov, z ich vedeckej price a €asto dlhodobého monitorovania predmetného privodného prostredia. Ich
ndzory st ovplyvnené §pecifickym predmetom monitorovania a vyskumu. Ndzory st preto rozdielne, odrdzajd aj
rozdielne osobné stanoviskd. Na druhej strane ndzory vietkych expertov sa snaZia o vyjadrenic spoloénych priorit a
konvergujii aprispievaji  k spoloénému  stanovisku: v prostredi inundacie treba vytvorit’ audrzat o
najprirodnejsie podmienky v siilade so zakladnymi funkciami hydrologicky funkénej inundacie.

Na tomto mieste si dovol'ujem pod’akovat’ vietkym autorom, prispievatelom i zostavovatel'om a editorom za nesmierne
dsilie, klorého vysledkom je tito Stidia. Stidia si klddla za ciel vysvetlit' zdakladné principy najlepiicho spdsobu
optimalizovania zdplavového tzemia, hlavne z hlladiska vodného reZimu, tak, aby bola podkladom pre ndvrhy na
koneéné usporiadanie tohoto dseku Dunaja pri d’al§ich rokovaniach s madarskou stranou a pri navrhovani dalich
rieSenf, vsnahe o ¢o najlepSie pofatie ochrany prirodného prostredia zo vietkych moZnych hladisk, ale hlavne
z hPadiska vodného hospoddrstva a ochrany typickych biotopov zdplavového tizemia.

Tato Stidia otvdra priestor na rozpracovanie alternativnych ndvrhov rieSenf a orientdciu samospravnych orgdnov pri
usmerfiovani prevadzkovatefov  Vodného dicla  Gab&ikovo pri manipulovani s vodami apri  rozhodovani
o vodohospodidrskych, hospoddrskych, turistickych a inych Fudskych aktivitich v medzihridzovom zaplavovom tzemd.
Stidia zdroveil aj vysvetluje a argumentuje ako dalej ekologicky rozmysPat’ a postupovat pri navrhovani
vodohospoddrskych zdmerov. V neposlednej miere tento spoloény prispevok ma prispiet’ k vytvoreniu ¢o najlepSieho
integrovaného manazmentu vo funkénej inunddcii a ndsledne k integrovanému manazmentu krajiny pri Dunaji.

Ing. Dominik Kocinger
Splnomocnence vliddy SR






1 ULOHA A CIEL: TEJTO STUDIE

Ulohou tejto $tidie je definovat’ stav, ktory sa z ekologického a ekosozologického hPadiska mbZe povaZovat’ pre
systém rieka a jej zdplavové tizemie (inunda¢né tzemie) za optimalny (reSpektujic limity, ktor¢ predstavuji najmé
poziadavky protipovodiiovej ochrany a existencia Vodného diela Gabcikovo) a odporicat’ sposob ako takyto stav
dosiahnut’. Ulohou je lieZ navrhnit zdsady spdsobu reguldcie takéhoto stavu, hlavne vodohospoddrskymi metodami
(vodny rezim aregulagné zariadenia). V tejto tlohe je kone€nym cielom pripravit' z ekologického hlladiska ¢o moZno
najlepie nédvrhy zlepSenia vodného reZimu pre ekosystém tohoto inundacného dzemia, ato hlavne pomocou
optimalizdcic vodného rezimu jeho priblizenim k prirodnému. Ide aj o definovanie kritérif, klorymi sa na zdklade
monitorovania prirodného prostredia zistf, nakofko sa vysledky uskutoCiiovanych opatreni priblizujg predstavdm
o optimalnom stave. Pri zostavovani §tidie boli vyuZité aj rokovania so zainteresovanymi subjektami a aj s madarskou
stranou.

Zadanie dlohy bolo stanovené v podstate v dvoch drovniach. Prvou je definovat’ stav, ktory sa z ckologického hladiska
a z hladiska privodnosti biotopov mdZe povaZovat' pre inunddciu za optimdlny, ato bez ohladu na spdsob ochrany
a rcalizdcic optimalizdcie (dlhodoby ciel’). Druhd droveii je kvalita ekotopu a biolopu, ktord si z ekologického hladiska
relame dosiahnut a je redlne dosiahnutelnd predovietkym riadenim rezimu vodnej zlozky prirodného prostredia. O (ejto
drubej tirovni sa viedli a budi sa viest aj medzindrodné rokovania v zmysle rozsudku Medzindrodncho sidneho dvora,
pricom musia byt re§pektované $pecifické Statne zdujmy oboch strdn.

Pri definovani postupu pric treba vediet nielen aky stav prostredia je moZné z ekologického hlfadiska povaZzovat’ za
optimdlny, ale aj poznat’ kritérid, ktoré takyto stav charakterizuji a poznat® etapové moznosti ako sa k takémuto stavu
dopracoval’. Druhd troveit si kladie za dlohu delinovat’ stav prirodného prostredia (a kritérid jeho dosiahnutia), ktory je
mozné dosiahnut vedomym usmerfiovanim a v pripade potreby aj riadenim vodného rezimu. Zdroven je potrebné
definovat monitorovatel'né kritérid, ktoré hodnotia plnenic dosiahnutia takto normovancho stavu. Pritom sme si vedomi
faktu, e naprick ddlezitej dlohe vodného rezimu, existuje cely rad dalSich antropogénnych vplyvov, ktoré v dzemi
inundécic nic je mozné zanedbat, a ktoré mdZu byt vrozpore so zdujmami ochrany privodncho prostredia. Za také
mdzeme povaiovat lesné hospoddrstvo, rybné hospoddrstvo, poPnohospoddrstvo, rekredciu, vilastnicke vztahy,
hospodarske zaujmy obci a jednotlivych viastnikov pozemkov a pod. Stidia sa diskusidam o stretoch zdujmov nevyhyba.
Z toho vyplyva potreba odsthlasenia priorit pri riefeni stretov zdujmov. Okrem (oho je potrebné hladat’ dcinné
opatrenia na elimindciu neZiadtcich negativnych javov, akymi si napr. pytliactvo, vytviranic nelegilnych skladok,
divokd rekredcia a turistika a iné formy narufovania a zne¢istovania privodného prostredia. ¢o vak nic je predmetom
tejto §tadie.

Pre prirodzené dunajské inundaéné dzemic je charakteristicky velmi Specificky, dynamicky su meniaci systém
akvatickych, semiakvatickych aZ terestrickych ekotopov predstavujiicich biotop pre rozmanit¢ Specializované druhy,
ako aj paletu patri¢nych biocenéz. Pogimajdc nosnym typom, ktory predstavuje cupotamdl v hlavnom toku a prieto¢nych
ramendch, cez parapotamdl a plesiopotamdl, zaplavované a nezaplavované terestrické ckosystémy (od mokradi cez
liky, mikké luhy, a% po tvrdé luhy amiestami aj lesostep). Uréujicim a riadiacim mechanizmom takychto
ekosystémov v priestore a &ase je predovietkym rezim vodnej zlozky prostredia, kiory chceme vedome, v priestore
a &ase, upravit' podla dnesnych najlepsich vedomosti. Pritom vSeobecnym ciePom ma byt' stav blizky prirodnému.

Ciefom dprav vodného rezimu celého systému, starého koryta Dunaja, simulovanych zdplav v ramennej sdstave

a dalgich tprav v inunddcii je predovictkym na zdklade doterajsich poznatkov, monitorovania a ckologickej syntézy:

- podporit prirodné procesy typické pre privodné zdplavové dzemic pri reSpeklovani protipovodiiovych funkeit, ktoré
v skutocnosti inunddciu formujd, Lj. zabezpedit aj bezpe€né prevedenic povodiiovich prictokov a  prevedenie
Fadov medzi stupiiom Cunovo a obcou Sap.

- vodnym rezimom podporit stav biologickej diverzity blizky privodnému, tj. odpovedajici velkej stredoeurdpskej
ricke a jej zdplavovému tdzemiu s prictoénou ramennou ststavou a victkymi typmi vodnych titvarov,

- podporit  priestorovo  a ¢asovo  premenlivii - rozmanitost  ekosystémov  zodpovedajicu prirodnym
pravdepodobnostnym vzCahom prirodnyeh fenoménov typickych pre zdplavové dzemice s pricto¢nou ramennou
sdstavou,

- podporit’ podmienky pre sukeesiu spologenstiev typickych pre obCasne zaplavované dzemic, o (ym aj podporit
zabezpeéenice patriénej biodiverzity niclen ako funkeie priestoru, ale aj ako funkcie casu. teda podporit” o najvicsiu
dynamickii rovnovihu ckosystémov vychadzajicu 7 ploskovej dynamiky v Case a priestore,

- podporit’ zachovanic prirodzenosti a obnovu privodnosti inundaénej oblasti, ktord je zaloZend na vodnom rezime a
vlihkostnych pomeroch a na ich Casovo priestorovych sledoch,

- podporit taky stav, klory odpovedi koncktivite ricky pred oddelenim ramenncj sustavy.

- zabezpetit, aby voda v hlavnych ramendch nestagnovala, aby jej kvalita bola dobrd. lepsia ako pred prehradenim
Dunaja, zabezpeéit, aby v priestoroch vhodnych na vyuzivanie podzemnej vody ncbola ohrozend kvalita
podzemnej vody stojatou vodou v ramendch,

- simulované ziplavy robil viedy. ked' je vo vode dostatoéné mnoZzstvo plavenin a ak sa prirodzenc vyskytne jarnd
zaplava, manipulaénym poriadkom prispict’ k ¢o najvyisiemu obsahu Zivin vo vode (po postupnom dosiahnuti



prirodzeného stavu simulovanic zdplav sa bude zmenSovat a stant sa skdr vynimoéné v zvid§tnych pripadoch,
pripadne podporou prirodzenych zédplav),

- zabezpeCit, aby sa vodny reZim v inunddcii o najviac podobal vo vlhkostnych pomeroch a tie? v slede vodnych
stavov a zdplav prirodnym podmienkam odpovedajicim dunajskym prietokom, ale nekolidoval vo vybranych
Castiach tzemia so zdujmami dlhodobo udrZateI'ného lesného hospoddrstva.

Po postden{ tdajov o vyskyte fl6ry, vegeticie a o pestovani lesov, cielom optimalizdcie mdZe byt zabezpedenie
prirodzeného rozvoja vodnych, mociarnych, brehovych (litordlnych), kriaginovych a lesnych spolocensticv inundécie,
odpovedajticich hydropedologickému rezimu konca 50-tych azatiatku 60-tych rokov. Z tychto rokov existuje
vyhovujiica dokumentdcia o Struktire a synekologickych vlastnostiach luznych lesov, vrdtanc ich vtedaj§ieho
hydropedologického reZimu, ku ktorému je potrebné pribliZit' ciele ,optimalizdcie”. Ostatnd Héra sa bude vyvijat
v siilade s hydropedologickym stavom vyhovujticim luznym ekosystémom.

Z hladiska lesného hospoddrstva bude potrebné vo vybranych &astiach inunddcie vodny rezim prispdsobit’ potrebdm
dobrého zdravotného stavu prevlddajicich lesnych drevin a porastov, ako aj snahe po maximdlnom drevnom prirastku
porastotvornych drevin, za si¢asného zachovania ostatnych funkcif lesa. Cast’ lesnej pddy bude treba ponechat’ na
sukcesivnu obnovu prirodného lesa a postupne ju zvi¢ovat’. V pripade, ak sa ekosystém inundaéného tizemia postupne
bude prevddzat’ do stavu s fungujiicimi samoregulagnymi procesmi, bude pravdepodobne potrebné zohl'adnit’ aj sicasny
rozsah a rozmiestnenie intenzivne obhospodarovanych hospodarskych lesov.

PrehPad o sdcasnej krajinnej $truktire je zndzorneny na Obr. 1.1.



2 CHARAKTERISTIKA UZEMIA

2.1 PREDMET STUDIE

Posudzovanym tzemim optimalizdcie vodného reZimu je staré koryto Dunaja a jeho Favostranné inundacné lizemie
s ramennou ststavou od obce Dobrohogt (rkm 1842) po Sap (rkm 1811) (Obr. 2.1). Inundagné tzemie leZi od Dunaja
po povodné ochranné protipovodiiové hridze.

2.2 HISTORIA

Historické zmeny v dunajskom prirodnom prostredi sd vysledkom geologického vyvoja a Castych zmien klimatickych
pomerov vo §tvrtohordch. Treba sem zahrnit aj intenzivny pohyb Strkov a pieskov v Dunaji, prehlbovanie a dvihanie
rieneho koryta, tvorenie a putovanie rie¢nych meandrov (klPukatenie rieky), ukladanie nédnosov, erdziu a zmeny
brehovej &iary a Casté zdplavy tizemia.

Prvd komplexnd etapa budovania ochrannych protipovodiiovych a regula€nych opatreni na Dunaji sa realizovala v
rokoch 1759-1914. Hlavna plavebnd kineta, ktord sa v zdsade odviedy pouZiva, sa vytvorila reguldciou toku, ktord
zatala v r. 1831 a bola dokonéend v poslednych rokoch 19. storogia (Obr.2.2). Dneiné vedenie protipovodiiovych
hradzi a neprirodzené, kvli plavbe napriamené koryto, boli realizované po povodni v roku 1853. Tak vzniklo dnesné
inunda&né dzemie, o ktorom v tejto §tidii hovorime. Povodeti v roku 1954 po pretrhnuti pravostrannej hradze
zdevastovala velkd &ast ostrova Szigetkéz v Mad’arsku (DUB 1954). O rozsahu katastroly sved€i faki, Ze polovica
Szigetk6z bola zaplavens a voda v Bécsi (okres Gy®r) stipla az do vysky okien prvého poschodia domov. Povoderti v
roku 1965 zaplavila dolni &ast' Zitného ostrova na Slovensku. Plocha zaplaveného dzemia v roku 1965 bola 71700 ha
polnohospodarskej pody, 114000 ha pddy bolo zamokrenych, bolo znigenych 3910 domov a evakuovanych 53693
obyvatel'ov (HRONEC, 1969), (Obr. 2.3). Protipovodiiovd ochrana tizemia pod Bratislavou bola zahrnuti do projektu
Gab¢ikovo-Nagymaros.

Dunaj vePmi prispel k rozvoju podunajskych §tdtov. Je to rieka, ktord bola intenzivne vyuZivand lodnou dopravou, pre
zésobovanie vodou, na lovenie ryb, vodou pre polnohospoddrstvo, inundéciou pre pestovanie lesov, a od praddvna aj
ako strategickd vojenskd hranica. Dunaj je od prvej polovice minulého storotia vyuZivany aj na vyrobu elektrickej
energie a na ziskavanie inych tZitkov. Niet pochybnosti o tom, Ze kaZdé takéto vyuZitic Dunaja, ale aj kaZda prirodnd
zmena, vplyva na prirodné prostredie. Rovnako niet pochybnosti o tom, Ze ak sa zasiahne do toku, ako sa to stalo v
projekte vystavby Ststavy vodnych diel Gabeikovo — Nagymaros, vplyva to na prirodné prostredie, z niektorého
hladiska pozitivne a z iného negativne. Toto plati pre vietky projekty a l'udské ¢innosti. Modernd technoldgia, ktord
umoZiiuje realizovat’ komplexné vodohospoddrske projekty, obsahuje aj metodiku monitorovania, databdzového
spracovania, interpreticie a hodnotenia vplyvu na prirodné prostredie, s cielom vyhnit' sa, kompenzovat, zmen§it
alebo napravit' takéto nepriaznivé vplyvy. Slovenski ekolégovia spolu s ochrancami prirody ako aj neskor nezdvisli
experti EU (Burépskej tnie) (CEC 1992) vo svojej sprave o zistenych faktoch konStatovali, Ze ,,redukovanie prietoku v
Dunaji mé nepriaznivy vplyv na prirodné prostredie, pokial’ nebudd realizované spravne opatrenia® (Foto 3,4).

Rozsudok Medzindrodného Stidneho Dvora (INTERNATIONAL COURT OF JUSTICE, 1997) kondtatuje, Ze Projekt Sdstavy
vodnych diel Gab&ikovo - Nagymaros ,nebol len spoloénym investicnym projektom na vyrobu energie, ale shiZil aj
inym ciefom, ako zlepenie plavby na Dunaji, ochrana pred povodiami, prevddzanie Fadov aochrana pritodného
prostredia”. Derivaény kandl bol postaveny mimo inunda¢ného dzemia (na rozdiel od vSetkych ostatnych prichrad na
Dunaji) Obr. 2.1. Nezdvisli experti Pracovnej skupiny Komisie Eurdépskeho spologensiva vo svojej sprive z 23.
novembra 1992 (CEC 1992) k tomu konlatovali: "V minulosti vykonané zisahy pre plavbu obmedzili moZnosti pre
rozvoj Dunaja a jeho inundagného tzemia. Za predpokladu, Ze hlavné riegne koryto sa nebude viac pouZivat’ na
plavebné tgely, vznikla unikétna situdcia. S podporou technickych opatreni sa rieka a zdplavové tizemic moZe vyvijat
prirodzenejsic ". Okrem toho na oboch strandch Dunaja boli vybudované objekty na trvalé zdsobovanic Malé¢ho Dunaja,
MoSonského Dunaja aramennych sdstav vodou. Predpokladalo sa, Ze hladina vody v starom koryte Dunaja sa
technickymi opatreniami udrii na drovni podobnej akd mal Dunaj pred prehradenim pri prietokoch okolo 1400 — 1500
m?/s. Starym korytom Dunaja sa dnes nazyva dsek Dunaja medzi Sapom, rkm [811,0 aZ Cunovom, tkm 1851,75,
o dizke 41,75 km, v ktorom po prehradeni koryta pri Cunove chyba prevaznd ¢ast’ prietokov odvedend derivaénym
kandlom na vodni elektrdreft Gab&ikovo (Obr. 2.1). V si¢asnosti starym korytom Dunaja pretekd prietok v zmysle
Dohody z roku 1995 od 250 do 600 m'/s vody, a poéas povodni podstatne viac.

V sprive Trojstrannej komisie na zistenic faktov Eurdpskeho spoloéenstva z 31. okidbra 1992 sa objavuje formuldcia:
"neuvedenic ststavy do previdzky by viedlo ku zna¢nym finanénym stratim a viedlo by ku vzniku vdznych
environmentalnych problémov" (FEM, 1992). Ticto environmentdlne problémy vychddzali zo zistenia, Ze v dosledku
predchddzajdcich dprav na Dunaji, hlavne kvoli zabezpegeniu plavby pri malych prictokoch a pre zabezpecenie
protipovodiiovych opatreni, koryto Dunaja postupne poklesdvalo a poklesdvala aj hladina podzemnej vody, Obr. 01,
02, 03. Ticto zdvery, ako aj dal§i pokles hladin podzemnych vod a vysychanie ramenncj sistavy, so vietkymi
negativnymi désledkami na prirodné prostredie, bez vybudovania Vodného diela Gab¢ikovo, sa potvrdili aj v $tidii
Prognéza stavu hladin povrchovych a podzemnych vod v podmienkach bez vybudovania vodného dicla Gabéikovo



(MUCHA, BANsKY, et al., 2001). Podla expertov Komisie Eurépskeho spologenstva (CEC 1992) prictok vo vietkych
rie¢nych ramendch existoval pred prehradenim v priemere iba po¢as [7-tich dnf v roku.

2.3 PRIRODNE POMERY

Gabcikovskd Cast” Sudstavy vodnych dicl Gab&ikovo-Nagymaros leZi v centrdlnej &asti medzihorskej depresie, v
dunajskej kotline, nazyvanej Podunajskd niZina (Danubian Lowland). Dunajskd kotina je vyplnend usadeninami
mladsich tretohdr (morskymi a jazernymi pieskami, jemnym picskom, ilom, pieskoveom a bridlicami) a §tvriohdr (od
mindelu uZ dunajskym riegnym pieskom a Strkom sedimentujticim v aluvidinych podmicnkach Dunaja) usadzujdcich sa
v rieénych alebo jazernych podmienkach. Celkovi hibka Stvrtohornyeh a tretohor nych usadenin je a7 8000 m, pri¢om
vrehné dunajské rie¢ne sedimenty (od mindelu) vytvdraji hlavnd zvodnend vrstvu zloZend z vysoko priepustnych
Strkov a pieskov. Hribka dunajskych rie¢nych sedimentov sa pohybuje od nickolkych metrov pri Bratislave, do viac
ako 450 metrov pri Gab&ikove. Dalej po pride pod obcou Sap, v smere na Komérno, opit” klesd na hribku niekol'kych
metrov. Pod louto vrstvou sa nachddza sdvrstvie mdlo aZ takmer nepriepustnych starSich kvartérnych (pred mindelom)
a hlavne tret'ohornych sedimentov.

DoleZzitym faktorom pri transporte dunajskych sedimentov je existencia Zulového prahu medzi Alpami a Karpatami v
oblasti Bratislavy, s vystupmi Zuly do rie¢ncho dna. Podobné kamenné, predovietkym andezitové, prahy sa nachddzaju
aj od miest Starovo-Ostrihom po  Viscgrad-Nagymaros, priblizne 160 km pod Bratistavou. Obidva skalné prahy
predstavuji pre vodny tok prirodné geologické bariéry, stupne alebo prahy. Tesne pod Bratislavou, pod Zulovym
riccnym prahom, sa od Dunaja oddeluji toky dvoch jeho ramien - Malého Dunaja na slovenskej strane a MoSonského
Dunaja na madarskej strane. Ticto dve ramend ohranicujui spolu s Dunajom dva podobné ostrovy - Zitny ostrov na
Slovensku a Szigetkdz v Madarsku. V tomto priestore, do ktorého je situovand gab&ikovski ¢ast’ projektu Ststavy
vodnych diel Gab&ikovo-Nagymaros, medzi Bratislavou a Medved'ovom, Dunaj v minulosti vytvoril "vnttrozemskd
deltu” (v geologickej literatire opisovand ako nédplavovy kuzel). V tomto priestore Dunaj kedysi meandroval
arozvelvoval sa a usadzoval ndplavovy kuZzel', priblizne od Malého Dunaja aZ za Mogonsky Dunaj. Tdto vadtrozemskd
delta md svoju svojskd morfoldgiu: ricEne meandre, akumuldciu hrubozennych $trkov a pieskov a ich eréziu, zmeny
sklonu rie¢neho dna a podobne. Tento velky ndplavovy kuZel' pozostiva zextrémne priepustnych a rozsiahlych
zvodnenych vrsticv, schopnych zachytdvat' a transportovat’ velké mnoZstvd podzemnej vody. Dunaj te¢ic na povrchu
tohoto kuzel'a (Obr. 2.4). Voda z Dunaja prenikd do ndplavového kuZela a pridi ako podzemnd voda pozdiz Dunaja
asmerom k Malému a MoSonskému Dunaju. V dolnom tseku, tam kde sklon rieky zrazu klesne na §tvrtinu oproti
sklonu pri Bratislave (Obr. 2.5), podzemnd voda pridi spit’ do Dunaja cez jeho dno, ramend, pritoky a odvodiiovacie
kandle (Obr. 2.6). Victko tolo je vysledkom zniZenej priepustnosti a hribky zvodnencj vrstvy ponize Gabéikova, &o je
zase spOsobené tym, Ze andezitovy prah pri Nagymarosi spomalil pridenic a zmenil nad schou sedimentadné
podmienky Dunaja a k nim sa pripojila aj sedimentdcia hlavne rieky Vih (Koldrovskd lormdcia).

Na tomto dseku Dunaja, od Bratislavy po Sap, boli jeho brehy opevnené a po oboch jeho strandch boli v minulesti
vybudované protipovodiiové hridze medzi ktorymi te€ic napriameny Dunaj a existuje aj ast’ dunajskych ramien (Obr.
2.1). Aj vsicasnosti sa poCas vysokych prictokov dostane voda z Dunaja az k tymto hrddzam. Z pritodného
a ckologického hfadiska sa tzemic povazuje za vel'mi cenné, unikdtne a hodné zachovania jeho povodnych funkeif.
Okrem (oho md loto inundagné rizemic aj nenahraditelné funkcie ako je previddzanic povodiiovyceh prictokoy,
prirodzent funkciu poldra, ktorou sa znizuji maximdlne prietoky pocas povodni, ¢o sa v¥znamne prejavuje aj v nizsich
maximalnych prictokoch Dunaja v smere toku. Uzemie mi vhodné podmienky na rast prirodzenych luznych lesov
I komer¢nd produkeiu dreva. Je esteticky i turisticky atraktivne a v pripade, ak v ricgnych ramendch te¢ie voda,
zabezpeduje aj funkeiu , samodistiacich procesov* gislenia rie¢nej vody.

Po uvedeni ndpustného objektu do ramennej sdstavy inundaéného dzemia pri Dobrohodti do &innosti sa hydrologicky
rezim pribliZil stavu ku koncu 60-lych rokov. Bolo to konSlatované po porovnani dynamiky hladiny podzemnych vad
zroku 1953 (JURKO 1958) s rokmi 1992-2000 (MucHA el al., 2001). Neplati to o drénovanom pdse |)<)Z(Iii starého
koryta aocelom komplexe lesov pod gab&ikovskym pristavom. V sihrme preto mozno kondtatovat, 7e napriek
ozdravnym hydropedologickym opatreniam je vodny reZim s€asti nepovodny. Ide priblizne o 30 % tzemia luznych
lesov, kde je tento stav mozné ziepdit dnovymi prehriadzkami, variabilitou prictokov a osobitnym  reZimom
zavodiiovania Sirticho okolia Istragova.

Povodné vihovo-topol'ové luzné lesy, kloré boli dominantnou ¢astou vegetdcic (ohto dzemia, maji priblizne 7 80 % ich
rozlohy zmenend drevinovi skladbu v prospech rozmanityeh §Fachtencov topolov, menej aj vih. Len 15 — 20 % rozlohy
tychto lesov md prirodnd drevinovi skladbu a to hlavne v menej dostupnych porastoch (ostrovéeky. depresie), Bylinny
podrast viicsiny dospelych (25-30 roenych) topolovych monokultir nevykazuje velké odehylky od povodného
[Toristického zlozenia. Potvrdilo to porovndvanic {ylocendz pdvodného lesa a monokultir urobené v roku 2001 v polesi
Gabe¢ikovo (KRAINAKOVA 2001). Bylinny porast je poznamenany invidziou nepdvodnych druhov 7 rodov Aster,
Solidago a Impatiens, pricom nepritomnost’, resp. nedostatoénost’ zaplav tito inviziu podporuje,

[ked” o nelesnej vegetdcii existuje len vel'mi mdlo starych podkladov, méZeme ju, pokial” ide o brehové jednorogné
spoloCenstvd ricéncho litordlu  povaZovat' za povodni (privodnd), kym kosené Iiky a pasienky si pochopitelne
antropogénne.



Pre detailné postidenie bola vypracovand podrobnd fytocenologickda mapa (1:25000 a 1:10.000) (SOMSAK et al., 2001,
2002, 2003), ktord je podkladom pre vietky odbory bioty, ale aj pre postdenie vplyvu existujiiceho, ¢i optimdlneho
vodného rezimu. Tdto mapa (SOMSAK et al., 2003) je tie? pracovnym podkladom pre rokovania o implementécii
Rozsudku Medzindrodného Stidneho Dvora (INTERNATIONAL COURT OF JUSTICE, 1997).

2.4 PRIRODNOST, FUNKCNOST A ODVODENOST EKOSYSTEMU

Pri posudzovan{ kvality si¢asného stavu akéhokolvek ckosystému a vyvoja, akym k nemu dospel, musime rozliSovat
prirodnost’, prirodzenost’ a antropicky podmienend, alebo priam antropogénne vzniknuti umelost’. Pri posudzovan{
ekosystému rieka-zaplavované tzemie treba okrem toho vediet, Ze ide o azondlny ekologicky systém, v ktorom je
rozhodujicim faktorom hydrologicky reZim.

Aj ked’ sa ndzory odbornikov Ii§ia pri posudzovani toho ¢o moZno povaZovat’ za prirodné, teda povodné a ¢lovekom
neovplyvnené a do akej miery je pri antropickych zdsahoch potlac¢ovand prirodzenost’, ako aj kde leZi hranica medzi
prirodzenym a umelym, teda antropogénnym, ked’7e aj ¢lovek je v koneénom désledku len jeden z prirodnych
druhov biosféry, existujd isté pragmatické, konvenéne stanovené hranice. Vieobecnd zhoda panuje v tom, Ze ak trvame
na kritériu pdvodnosti ako absencii akéhokol'vek Pudského vplyvu, potom pdvodné ekosystémy v sucasnosti prakticky
neexistuji, nakolko minimdlne antropogénnymi zmenami atmosféry je priamo ¢i nepriamo ovplyvnend celd biostéra.
Naviac, antropogénne ovplyvneny je aj globdlny kolobeh vody. Ak vSak antropicky vplyv neponimame takto
fundamentalisticky, potom je moZné hovorit’ o zvy§koch pdvodnych ekosystémov v regidnoch, ktoré neboli nikdy
v histérii Pudstva sicastou ekumény, ktoré teda &lovek priamo nikdy neovplyviioval, a to ani extenzivnym vyuZivanim.
Potom je mozné hovorit napriklad o zvySkoch pdvodnych lesnych ekosystémov v JuZnej Amerike ¢i na Sibiri
(pralesoch), kym v Eurépe ide v najlepSom pripade o pralesovité porasty, ktoré sa vyvinuli po ukon¢eni Pudskych
zédsahov spontdnne ako prirodzené. Ako kritérium takejto prirodzenosti moZno pouZit' prive zachovanie zakladnych
funkénych viizieb ekosystému, ktoré zaruduji jeho spontinnu obnovu po ukonéeni antropického tlaku. Takéto
prirodzené ekosystémy sa prirodzenym vyvojom znova pribliZujd ku kvalite prirodnych, z ktorych si odvodené, moZno
ich teda oznadit’ aj ako ,,blizke prirodnym*, nie vSak ako pévodné.

V pripade rieky a jej ohrddzovaného zdplavového tizemia dochddza bez ohl'adu na d’alSie hospoddrenie ¢i nevyuZivanie
tohto tizemia k zdsadnej zmene hydrologického reZimu. Vplyv zdplav sa z viigSiny pévodnej plochy odstranil, mnoZstvo
vody viak ostiva rovnaké, a preto je dynamika vodného reZimu radovo intenzivnejsia. Ohrddzované zdiplavové tzemie
md potom nepdvodnd ekologickd valenciu, tak v hydrologickych ako pedologickych (anajmi pedogenetickych)
parametroch. Tdto zmenend prirodzenost’ vedie k vytvoreniu odvodeného ekosystému, ktory je odliSny od pdvodného
a ponechany sdm na seba neobnovuje kvalitu pévodnd, ale adaptivnu. Jeho vyvoj je totiZ usmerfiovany obmedzenim,
ktoré predstavuje udrZiavand protipovodiiovéd ochrana prilahlého tzemia.

Antropické zdsahy do ekosystémov vedd obvykle k vytvoreniu ostrovéekov prirodzenych ekosystémov, ktorych d’alsi
vyvoj apreZivanie si pri vyraznom obmedzeni pdvodnej plochy silne ovplyviiované exogénne. V pripade rieky
a zdplavového tdzemia dochddza k inverzii, kedy prvotny exogénny (antropicky) zdsah vedie ktrvalej podpore
endogénneho faktora, ktory sa po sitnej redukcii pdvodnej plochy (,.sputani*) stiva pre existenciu ekosystému
dominantnym! V ekosystéme ohrddzovaného zdplavového tdzemia sa posilfiuje selekcia organizmov smerom
k stenotopnosti, viazanej prive na tento typ hydrologického reZimu a tvorby pdd. Ak teoreticky pripustime ndvrat do
stavu bez protipovodiiovych hrddzi, nepri§lo by k samoobnovovaniu ekosystému, ktory byva v zdplavovom lizem{ po
niekol'kych storo¢iach existencie hradzi povaZovany za blizky prirodnému ¢&i pdvodnému. Naopak ak, znovu teoreticky,
pripustime stav, ked tento dominantny faktor vizemi vyli¢ime, akokolvek benevolentne chdpand prirodzenost
ekosystému sa strica a jeho preZitie sa stdva zdvislym na lesohospoddrskej pestovatel'skej €innosti. Z lesa prirodzeného
sa stdva les umely, neschopny samoobnovy.

Tieto dvahy sa tykaji nielen terestrickych, ale aj velkej Gasti semiakvatickych spolo€enstiev. Naproti tomu vodné
spolo€enstvd mozno v regiondlnom pohlade povaZovat za pbvodné, len &iastone narudené prenikanim, alebo
vysadenim viacerych nepOvodnych druhov Zivogichov. Zmeny vietkych Styroch typov potamonu sa tykaji podielu ich
zastlipenia  vo  vodnej biote  vyplyvajicich  z historickych, najmd  vSak recentnych  antropogénnych
hydrogeomorfologickych zmien.

Sd¢asnd miera odvodenosti a nepdvodnosti prirodného prostredia v predmetnom tzemi je vysledkom predovietkym
lesnickych, plavebnych, vodohospoddrskych ale aj polnohospoddrskych a dal§ich antropickych zdsahov. Cim viac
ideme do minulosti, tym je prirodnost’ ckosystému vys§ia a pre oblast’ inunddcie typickejdia. Z hPadiska funkénosti
dne$nej inundacie neméZeme sa vritit’ dozadu pred obdobie, kedy boli postavené protipovodiiové hradze. Pre
d’alSie porovnavanie a ivahy o revitalizicii preto povazujeme za vhodné priblizne 50. roky 20. storo€ia.

2.5 VYCHODISKOVY STAV

Rieka Dunaj so svojim ramennym systémom za ostatné storo¢ia prekonala velké zmeny. Splavné ramend povodného
toku boli opakovane zand3ané hrubymi vrstvami naplavenin, &¢im st'aZovali lodnt dopravu. Viedaj§i uzivatelia dunajskej
plavby sa prcto zagiatkom 19. storo€ia rozhodli povodné plavebné koryto odklonit” doprava, ¢ize priblizne do terajsej



trasy hlavného toku. Plavbe sa tym pomohlo, ale zdrovei doslo k zdniku bohatej ramennej ststavy okolo terajsej trasy
Malého Dunaja. Okrem toho nové prieto¢né rameno — teraz nové koryto rieky — odvidzalo hlavné masy vod do tzemia,
ktoré uz predtym predstavovalo skultivovanii pol'nohospoddrsku krajinu. Masy véd okolo nového toku a jeho ramien
zlikvidovali provizorné ochranné hridze, pustosili sidliskd, nicili drodu, strhdvali cesly a zamokrovali podu. Sistredend
vystavba ochrannych hradzi po obidvoch brehoch nového toku, ktord bola dokongend koncom 19. storocia, mala stimit
ni¢ivi silu vad roztekajicej sa po celej juznej polovici Zitného ostrova, ale aj Szigetkszu.

2.5.1 Fléra a vegeticia

Vegeticia luZnych ekosystémov je zikonile viazand na hydropedologické podmienky ovplyvinené rickou, v tomto
pripade Dunajom. Plati to o vietkych typoch rastlinstva, Lj. od fytocenéz vyslovene vodnych cez mociarne a brehové
typy az po kriacinni a lesnii vegetdciu. Je to zdrovei vegeticia vel'mi dynamickd, ktord v porovnani s klimazondlnymi
typmi rastlinstva sa dokdZe v priebehu relativne kratkeho obdobia prispdsobit meniacim sa podmicnkam vodného
rezimu a sukcesivne vytvorit stabilné ekosystémy.

Odklon a napriamenie rieky a vystavba ochrannych hrddzi podstatne zasiahli do povodného rezimu vod Dunaja.
Zérovei v3ak mali nedozierne ndsledky pre preformovanie sa rastlinstva, Odstavenic vod pretekajicich okolo Malého
Dunaja podnictilo zarastanie mnohych mrtvych ramien, ¢o vyustilo do vzniku zaujimavych spolocenstiev hydro-
hygrofytov. Na ich floristické bohatstvo, i ked' uZ znagne antropicky pozmenené, poukdzal HEINY (1960). Zial’, mnohé
z nich rozsiahlymi odvodifovacimi pracami Zitného ostrova koncom pitdesiatych rokov 20. storocia zanikli.

K druhym vyznamnym zmendm doglo v medzihridzovom priestore nového toku Dunaja a jeho ramicn. Gize i v terajSom
zaujmovom inundaénom dzemi. Zdplavy sa tu zndsobili a burlivost ich véd nardstla. Pretrvdvanic akého stavu po
niekolko desatroci zacalo selektivne pdsobit’ na celé rastlinstvo, preukazne viak na luiné dreviny. Tvrdé listndge ako
je dub letny (Quercus robur), menej i jasett vzkolisty (Fraxinus angustifolia) Eastd pritomnost’ takychto vod nezndgali
az inunda¢nych tzemf{ medzihrddzového priestoru postupne vymizli. Na ich miesto nastdpili viby a to predovietkym
viba biela (Salix alba), menej ivrba krehkd (Salix fragilis) atopole (Populus nigra, Populus alba, Popilus x
canescens). Vibovo-topoPové lesy tu existovali aj predtym, av8ak v podstatne mengej rozlohe.

Zmena rastlinstva sa dotkla aj nelesnej a vodnej vegeticie. Niekdajsie tseky mftvych ramiicn sa v inundacnom dzemfi
s Castej§imi a mohutnej§imi zdplavami stali prietodnymi (eupotamon) a nedovolovali vznik a existenciu rastlinstva
stojatych vod. Vodnd vegetdcia mala zabezpe&ené existenéné podmienky len v ramendch, ktoré boli iba obéas prieto¢né
(plesiopotamal) — OTAHELOVA (2001). Jej rozvoj ale rapidne za&al vo vndtri niZiny a v ramendch odstavenych
ochrannymi hradzami (paleopotamon). Vyvoj brehovej (litordlnej) vegetdcie nadvizujicej na stojaté vody tu bol plogne
vyraznejif, ale s mnohymi prvkami sezénnosti, vyplyvajicimi z kolfsania hladin v ramendch (KUBALOVA 2001).

K takymto pomerom inunddcic sa luzné ckosystémy v priebehu 50. a7 70. rokov dokonale prisposobili. Preto prvi
komplexnd informdciu venovanti pddne ekologickym pomerom a luZnym lesom Podunajskej niziny (JURKO 1958)
moZno povaZovat za takd, ktord charakterizuje priblizne 50. roky 20. storogia, kedy efte stav narugenia . prirodzeného
prostredia nebol tak intenzivny. Pri posudzovani d’alich zmien tento stav vo viigiine pripadov povajujeme za
vychodiskovy, predstavujiici vegetdciu blizku prirodnej (nie viak pdvodnd v pravom slova zmysle) . Zial o vodnych
a mo€iarnych spologenstvéch inundicif z lohto obdobia mdme Ien strohé pozndmky (JURKO 1958).

K d’alsim zmendm vodného rezimu doslo po rozsiahlych dpravdch hlavného koryta rieky spojencho s plavbou a aj
s protipovodiiovou ochranou v 70. rokoch. Bagrovanim $trku z dna Dunaja na slovenskej i madiarskej strane malo za
nasledok pokles hladiny vody v ricke, a aj hladin podzemnych vod. Tendencia klesajiiccj hladiny vody bola neustdle
udrZiavand pokracujiicou eréziou dna ricky aj pri¢inenim vodnych stavieh na rakdskom a nemeckom dseku Dunaja a
bagrovania v Dunaji nad Bratislavou.

Pokles hladin podzemnych vod elte pred vystavbou VD bol citelny zvldst v hornej asti Zitného ostrova hned’ pod
Bratislavou, najmii v biskupickom regiéne, smerom k Cunovu klesal, ale citelny bol aj v terajSom inundaénom dzemi,
Ked'Ze v inunddcii sa uz v rokoch tdprav koryta Dunaja rozkladali rozsiahle monokultdry $lachtenych curoamerickych,
ale aj naSich topol'ov, dopad poklesu podzemnych vod tu bol na lesy a ich spoloéenstvd mencj signifikantny. U7 vtedy
(ddvno pred vystavbou vodného diela) viak doslo k poklesu prirastku lesnych drevin v dzkom pobreZnom pise Dunaja,
najmé na Strkovych brehoch (drendzny efekt — SOMSAK et al. 1995). Citelnejsi dopad mala dprava koryta na vodné
mociarne ypy vegeticie ramennej sistavy inundagného dzemia. Vigsina ramien bola prictoénd len pri zvySenych
stavoch vody. Nepravidelnostou prietokov v ramendch viak doSlo k plognym zmendm medzi spolocenstvami Lypu
plesiopotamon, parapotamon a cupotamon. Podla osobnych skiisenosti z tohto obdobia w previadali spoloéenstvd typu
plesiopotamon. Tento predpoklad polvrdzuji i noviic vyskumy (OTAHELOVA 2001, KUBALOVA 2001. SVOBODOVA
1994, MATIS 2001).

Pripravovand vystavba Ststavy vodnych diel Gab&ikovo — Nagymaros si vyZiadala podrobny Moristicky vyskum celého
Podunajska. Touto inventarizdciou tu bolo zistenych 959 taxénov cievnatych rastlin. Rozbor viazanost na stanovistng
(fytocenotické) skupiny ukazuje (SOMSAK 1999), Ze z tohto poctu len jedna tretina (311 Laxdnov) je takych, ktorych
Zivot limitujui podzemné a zdplavové vody. St to vodné a mo&iarne rastliny (97 druhov), brehové populicie (litordlna,
limézna a terestrickd ckofdza) so 70 druhmi a nakonice rastliny, ktorych Zivotny cyklus Je viazany na luzné lesy
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akriaCiny (194 taxénov). Medzi ostatnymi je viak obrovsky podiel takych druhov, ktoré dokdZu a v skuto¢nosti aj
existuju i vo fytocendzach mimo aluvidlnych niv (Urtica, Glechoma, Alliaria, Symphytun, Rubus, Poa, Viola, Gagea,
Sambucus, Lythrum, Lysimachia a mnohé iné).

Ostatné druhy zndme zo spominanej inventarizdcie sa viaZu na také stanovitia, ktoré nie sd a ani neboli ovplyviiované
vodami Dunaja. Sti to napr. druhy xerotermnych §trkov (180 tax6nov), populdcie ruderdinych stanovist (190 populdcif),
obilnin a okopanin (89 taxdnov), introdukované druhy (72 taxénov) aneolytné populdcic (43 druhov). Struéne
povedané az 68,7 % zistenych druhov tu cxistuje bez zdvislosti na voddch Dunaja (SOMSAK 1999). Z ckosozologického
hladiska je v8ak najvyznamncjSich prdve zvydnych 31%.

Popri analyze fytogenofondu boli navrhnuté iur¢ité opatrenia tak, aby vystavbou vodného diela do§lo len
k minimdlnym stratim (BERTOVA et al.,, 1986). Na prvom mieste i§lo o roziirenie poctu maloploinych chrdnenych
tizem{, ktoré popri existujicich prirodnych rezervdcidch budi chrdnit celkové stanoviSiné podmienky vritane tej
vegetdcie, ktorej sucastou st prislusné druhové populdcie. Na dseku Bratislava — HruSov bolo navrhnutych 9
maloplo$nych chrinenych tGzemi (BERTOVA et al., 1986), v terajiej inunddcii 7 (Dunajskd Sihot, Sulianské ramend,
Kralovskd ldka, Bodicke ramend, Bagianske ramend pri Bake, Istragov a Rie¢ina (Er&éd). Pre sledovanie osudu fléry po
vystavbe VD viseku inunddcie boli vyzdvihnuté dva druhy, ato bledula letnd (Lewucojum aestiviunn) a kotvice
kuzeloplodd (Trapa conocarpa). Posledny predstavuje novy druh pre fléru Slovenska a jeho vyskyt bol zaznamenany
v mftvom ramene pri Kralovskej ldke /Bodiky (Foto 55).

Napriek tymto leoretickym opatreniam v priebehu pripravnych pric pred vystavbou VD doslo k cite'nému zdsahu do
genofondu rastlin, a to na prvom mieste k zmenseniu arcdlu mnohych populdcii zabratim pddneho (lesného i nelesného)
fondu pre HruSovski zdrz, derivaény a odtokovy kandl, priesakové kandly a i., (Foto 47).

Udaje o tlére tohoto dzemia sa tesne pred plinovanym uvedenim vodného dicla Gabéikovo do previdzky spresnili
podrobnou inventarizdciou spojenou so zakladanim monitorovacich pléch. UHERCIKOVA (2001) ich uvddza v podte 760
taxénov. Ako uvddza autorka uZ pred spustenim prevddzky VD Gabéikovo tu chybali viaceré taxény vzdcnych
a ohrozenych rastlin, ktoré tu boli zaznamenané v 50. rokoch 20. storo&ia (Hottonia palustris, Gratiola offinalis,
Senecio paludosus, Veronica catenata, Sagittaria sagittifolia). Zachovali sa tu viak lokality s poéetnym vyskytom tplne
chraneného druhu Leucojum aestivim,

Lesné hospoddrstvo realizuje svoje zdmery v inundagnej oblasti na rozlohe okolo 3100 ha lesa. Tdlo rozloha bola od 60-
tych rokov len nepatrne pozmenend, ato dokonca jej zvii€Sovanim. Od 60. rokov dochddzalo k zakladaniu
velkoplo§nych monokultir do vopred pripravenej pody. V mnohych pripadoch sa zalesnili aj byvalé mftve ramend, do
ktorych sa pocas vytldcania priov a inych pozostatkov po tazbe dreva nahrnula skryvka. K hlavnym drevindm ako je
vtba biela, viba krehkd, topol &ierny, topol biely, topol sivy sa uZ v 60. rokoch priddvali kultiry cudzokrajnych
topolov. UZ okolo roku 1956 sa ich rozloha pohybovala okolo 27 % z existujiicej rozlohy lesov (JURKO 1958). Od roku
1956 sa ich plo§ny podiel prudko zvySoval a uZ okolo roku 1981 dosahovala v dunajskych luznych lesoch okolo 80 %
(VoItus 1986). V prvych zagiatkoch to boli kultivary Populus deltoides — ,,monilifera a Populus x euroamericana —
arobusta a neskdr i rajonizovany klon ,,1-214* vy§lachteny v Taliansku (NESTICKY, VARGA 2001).

Lesnicky vyskumny dstav Zvolen — Vyskumnd stanica Gab&ikovo uZ od roku 1956 zakladal v tomto dzemi pokusné

plochy. Ich ciefom vSak bolo overovanie Iesopestovatel'skych zdsahov do monokultdr $lachtenych drevin

(vychodiskovy spon pri zalesfovani, intenzita vychovnych zdsahov) anie ekologicky monitoring. Zo ziskanych

poznatkov rozmanitych klonov topolov a vib od zaciatkov ich cieleného pestovania aZ do prehradenia Dunaja sa vak

potvrdil predpoklad, Ze ide o dreviny a porasty tolerantné voéi men§im zmendm vodného rezimu (VARGA 1993,

NESTICKY, VARGA 2001). Za pestovanie euroamerickych topolov a ich kultivarov sa prihovirala aj nezvy&ajne vysoka

produkcia drevnej hmoty. Prvé merania signalizovali roény prirastok a? 25 m*/ha. Poklcs prirastku drevnej hmoty

signalizovali len porasty Pavobre#ného pdsu Dunaja medzi Cunovom a Sapom. Dendrockologické hidania tohto dseku

v8ak potvrdili pokles pritastkov ddvno pred prehradenim Dunaja (bagrovanie dna rieky — SOMSAK cl al., 1995).

Na ziklade dostupnych literdrnych pramefiov, ale aj z autentickych poznatkov Somgika 7 (ychto rokov, moZno stav

inundaéného dzemia Dobroho$t — Sap pred prehradenim Dunaja charakterizovat’ nasledovne:

- Rozsiahly komplex vibovo-topolovych lesov (Salici-Populetum) so vietkymi subtypmi prisposobenymi rdznym
bladinam podzemnych vdd, avSak s podstatne zmenenou drevinovou skladbou, kde povodné dreviny boli
nahradené vel'koplo$nymi monokultdrami curoamerickych topolov inych §lachtencov.

- Zvysky pdvodnych (prirodnych) vibovo-topolovych spoloéenstiev zachovanyeh v terénnych depresidch a na tazko
dostupnych ostrovéekoch (asi 10 % porastovej plochy, Foto 25, 35).

- Nepatrnd (mozaikovitd) rozloha spolo€enstiev prechodného luzného lesa (Fraxino angustifoliae — Populetum
albae) v podicle asi 11.4 % porastovej plochy.

- Uzky pobrezny pds degradujicich lesnych porastov na §trkovitych laviciach fungujicich ako drén, vytvoreny
prehibenim koryta po tazbe $trku z Dunaja (asi 3 % porastovej plochy).

- Vysokostebelnatd mogiarna vegetdcia na ¢iastoéne zazemnenych, len obgas prietoénych ramendch (Foto 37).

- Nepatrnd rozloha vodno-mociarnej vegetdcie typu paleopotamon na odrezanych ramendch (Istragov, Erééd,
Kralovskd lika, Foto 48-61).



- Sezdnna, jednoroénd vegetdcia obnazenych brehov ramien zdvisla na dobe obmyvania (Foto 14, 16).

2.5.2 Terestricka fauna

Terestrické Zivo¢iine spologenstvd inundadnej oblasti (ale aj d'alich ast{ Podunajska sndd’ s vynimkou xerotermnych)
sa v minulosti Studovali len sporadicky a o vii¢Sine z nich chybaju tdaje, ktoré by umoziovali nagrtndt’ stav pdvodnych
zoocendz dotknutého dzemia. Vi€Sina pric z obdobia pred monitoringom je orientovand faunisticky, pripadne na
zakladné ekologické otdzky, napriklad vizbu na pdvodné, neraz uZ pozmenené alebo zaniknuté biotopy
(STEPANOVICOVA 1995). Pri definovani povodného stavu spolo€enstiev terestrickych Zivocichov zdujmového tzemia
Podunajska moZno vychddzat’ len &iastogne z ddajov ziskanych priamo z tejto oblasti pred uvedenim VD Gabéikovo do
prevddzky, ich informaénd hodnota je viak obmedzend, pretoZe aj vtedaj§i stav bol vysledkom vyge storoéného
radikdlneho zasahovania do hydrologického reZimu aluvidlnych ekosystémov. Konzistentné ddta boli ziskané aZ od
zaCiatku monitoringu bioty v roku 1990, v sivislosti s vystavbou a prevadzkou vodného dicla Gab&ikovo (JEDLICKA et
al.,, 1999). Za relativne pdvodny stav mbdZeme povazovat zoocendézy zvyskov luZnych lesov v medzihradzovom
priestore v tseku Sap — Cigov (Foto 62, 63), ktoré byvajii aj v sigasnosti zaplavované a zdsobované priesakovou vodou,
aStruktirou sa najviac podobaji pdvodnym spolo¢enstvam najvih§ich. typov mikkych luZnych lesov, sddiac podla
prevahy polyhygrofilnych druhov adaptovanych na podmienky cyklického klimaxu. Pri rekonstrukcii vychodiskového
stavu ¢i zloZenia taxocendz pred prehradenim Dunaja a odvedenim vdd do derivaéného kandla koncom roka 1992 je
mozné sa Ciastoéne opierat’ aj o tidaje o zoocendzach z blizkych lokalit alivii riek Moravy, Malého Dunaja a Vihu,
Uvedené materidly mdzu sliiZit’ tak na delinovanie prirodného stavu ako aj jednotlivych stavov spolodenstva, viac alebo
menej blizkych prirodnym.

Terestrickd tauna a zoocendézy v inunddcii st typické pre vnitrozemski deltu Dunaja s bohatou sict'ou rie¢nych ramien
a stojatych véd sivisiacou s ukladanim transportovanych &asti a meandrovanim rieky a astymi zdplavami. Tento
dynamicky systém je Specifickym komplexom ekosystémov vodného, pddneho a suchozemského prostredia a tomu
zodpovedajicich ekotonov, v terestrickej Casti Phragmition, Magnocaricion elatae, Caricion gracilis, Oenanthion
aquaticae, Elatino-Eleocharition ovatae, Chelidonio-Robinion, Lolio-Potentillion, Salicion albae, Ulmenion, Asparago-
Crataegeturn. Jednotlivé spolo&enstvi predstavuji katenu podiz vlhkostného gradientu sivisiaccho s vygkou a kolfsanim
hladiny podzemnych vod a existenciou sezénnych zdplav. Cely systém patri k typu cyklickych klimaxov udrZiavanych
cyklickym hydrologickym rezimom ricky a celého tizemia. Zmeny hladiny podzemnych vod a zdplav s ndslednymi
zmenami vlhkostného gradientu mdZu vyvolat zmeny kateny od jednoduchych posunov v priestorc aZ po posun ku
xerickym spolo€enstvam a vymiznutic hygrotilnych spologenstiev. Dominantnym taktorom ovplyviiujicim prirodzené
spologenstvd je teda hladina podzemnej vody siivisiaca s infiltrdciou z hlavného koryta. Specilické podmienky
ekosystému podmiefiujui existenciu §pecializovanych druhov adaptovanych morfofyziologicky, Zivotnymi cyklami a
stratégiou na prezivanie v podmienkach cyklického klimaxu. V zoocenézach sa podstatnou microu prejavuji druhy
ekologicky Zpecializované, ktorych existencia mimo tychto podmienok spravidia nie je moZnd. Rovnako je vsak
ohrozend aj v situdcii, ak zmeny podmienok sd sice v hraniciach ich ekologickej tolerancie, aviak umoZiiujd prenikanie
giroko tolerantnych druhov, ktorym Specializované druhy nie sd schopné konkurovat. Existencia vysoko
Specializovanych druhov sa prejavuje v sformovani $pecifickych zoocendz, udrZiavanych a podmiencnych prive
podmienkami vnitrozemskej delty s cyklickymi katastrotami.

V plochych niZinnych aldvidch sa vytvdrali charakteristické spolo€enstva s vysokymi ndrokmi na vihkost, ktoré vd’aka
sirke nivy neboli v relativne Sirokom pdsme infiltrované mezohygrofilnymi druhmi. K vzdjomnému prelinaniu druhov
dochddzalo aZ vo vii¢Sej vzdialenosti od toku, pripadne a% na samotnom okraji nivy. Sirku tohto prechodného pasma
urCovala konfigurdcia terénu a vzdjomny kompetiény tlak druhov oboch ekologickych skupin. Poloha tohto pdsma vSak
nebola stdla, ale dynamicky sa menila podla vykyvov vodnatosti toku. Tdto situdcia umozitovala, podla zmien polohy
koryla, rozsahu zdplav a vygky hladiny podzemnej vody na jednom mieste rychle alternovanic roznych, ale vidy
prirodnych spologensticv. Ide o situdciu, akd bola v ddvnej minulosti typickd pre rozsiahle nizinné Gzemia, teda aj pre
oblast’ SirSieho okolia VD Gab&ikovo.

Formovanie tohto prirodzeného gradientu spolo€enstiev v zdujmovej oblasti obmedzujui protipovodiiové hridze, ktoré
odrezali od prirodzeného hydrologického reZimu Cast’ lesnych porastov v mimohrddzovom priestore. V désledku toho
sukcesia spoloCenstiev v mimohrdadzovom priestore mad predpoklady smerovat k mezohygrolilnym spolodenstvdm
lesnych geobiocendz normdlneho hygrického radu, pripadne pri naruSenf integrity porastu k spolo¢enstvim nelesnych
ckosystémov. Naopak ¢&ast' spolofenstiev v uZSom medzihrdadzovom priestore je pravdepodobne  vystavend
intenzivnejfiemu mechanickému posobeniu zdplav usmernenych do pomerne tzkeho koridoru a zbavenych mo#nosti
rozliat’ sa do odlahlcjsich €asti alivia. Jeden i druhy stav sa teda odliSuje aspon na ¢asti sledovaného tizemia od stavu,
ktory tu panoval v prirodnej, alebo ¢lovekom len zanedbatelne zimenenej krajine.
Zoocendzy ako spologenstvd konzumentov a reducentov sd v celom sledovanom tzemi viazané na (JEDLICKA et al.,
1999):
a) amlibick€ a prechodné spolodenstvd asocidcii Rorippo - Agrostietum stoloniferae, Rorvippo amphibiac -
Ocenanthetun  aquaticeae,  Eleocharitetun  palustris,  Glycerietum maximae, Phalaridetum  arundinaceae,
Phragmitetum communis a Potamenon perfoliati, Caricetum gracilis,



b) mikké luzné lesy Salici-Populetum v rdznych podtypoch a stupni povodnosti,

¢) prechodné luzné lesy Fraxino angustifoliae — Populetum albae,

d) tvrdé luzné lesy Fraxino angustifoliae — Ulnenn (Plati len pre €ast’ lesov nad prehradenim Dunaja),
e) dunajsku lesostep Asparago-Cratacegetun.

Taxocendzami, ktoré velmi dobre dokumentuji niclen stav ale aj vyvoj zoocendz, st malakocendzy. Je zndme, Ze
taxocenodzy mikkyiov (Mollusca) presli v kvartéri zloZitym sekuldrnym vyvojom (LOZEK 1955). sicasné spolocenstva
sa formovali postupne v mlad§om holocéne (¢f. CHEBEN a kol. 2001) avSak pravdepodobne na omnoho rozsiahlejSom
tzemi, takZe dnedny pds v medzihrddzovom priestore je len ich zvySkom. PodPa doterajSich ndlezov holocénnej
malakofauny je pravdepodobné, Ze priblizne v oblasti dneSnej obee Vrakii kedysi prebichala hranica oddel'ujica Siroky
pds zaplavovanych luhov od vyvySeného, suchSieho, Ciasto¢ne stepného vnlitra Zitného ostrova. Inundaéné dzemie na
dnednej slovenskej strane malo teda v minulosti (mlad$om holocéne) §irku priblizne 10 km (dnes sé to v najSirSom
mieste pri Bake 3 km) (LOZEK 1955). Otdzke stepnych enkldv sa venuje v rdmei zdplavového tzemia Dunaja najmii
LOZEK (1955, 1964). Zatial' chyba &asové datovanic jednotlivych dejov aj znalosti o topografickom rozloZeni
jednotlivych geobiocenédz, ¢o mdze upresnit’ len d’alsi a §irsf vyskum recentnej a losilnej malakoflauny. pravekych
stdlisk a dopliianic znalosti z archivnych tdajov tejto oblasti. Analyzy tanatocendz sedimentov Dunaja vo VIgom Hrdle
pri Bratislave kombinované s absolitnym datovanim veku sedimentov (P1SUT 2000, CEIKA 2000) umoZnili
zrekon§truovat’ kompletnd sukcesnd Iiniu luzného lesa od inicidlneho §tddia luZného lesa az po dnedny prechodny tuzny
les (obdobie r. 1791-1999, tj. 208 rokov) a potvrdili vyskyt podobnych typov luZného lesa, aké sa na Podunajsku
vyskytuji v sdcasnosti a tanatocendzy, ktoré Struktirou zodpovedajd priblizne dnenym zvyskom najzachovalejsich
lesnych malakocendz v oblasti medzi obcami Dobrohost' a Sap. Celkova plocha najvih§ich typov miikkkych luznych
lesov s prisluinymi malakocenézami bola v minulosti ovel'a vid€Sia neZ dnes, s prirodzenejSou Struktiirou porastov, €o je
zretelPne vidiet dokonca uZ pri porovnani fytocenologickych zdpisov zo 40-50-tych rokov so sticasnymi (UHERCIKOVA
1995, 1998).

Charakleristické hlavne pre inicidine §tddid (zv. miikkého Iuhu a iné stanoviStia s vysokou podnou vihkostou st najmid
vyrazne vihkomilné druhy ulitnikov Succinea putris, Oxyloma elegans, Zonitoides nitidus a Pscudotrichia rubiginosa.
Diferenciaénymi druhmi vihkych typov mikkého [uzného lesa (asoc. Salici-Populctum myosotidetosum az Salici-
Populetum typicuni JURKO 1958) st, okrem vyS&§ie uvedenych druhov aj polyhygrofilng Carvehivm nininum a Jesné
hygrofilné druhy Arianta arbustorum, Vitrea crystallina a séasti aj Urticicola nmbrosus. Pre tzv. prechodny aZ (vrdy [uh
(as. Fraxino-Populetum, Fraxno-Ulmetum) je zase typickd dominancia prevazne lesnych mezohygrolilnych drubov,
ktoré nezndfajd nicivy vplyv zdplav a dlhodobo podmdcand podu (Aegopinella nitens, Coclilodina laminata, Semilimax
semilimax, Alinda biplicata, Monachoides incarnatus, Petasina unidentata, Clausilia pumila, Eiastoéne aj Carychium
tridentatum). V taxocendzach st zastipené aj skupiny druhov, ktoré si viazané na vyslovene nelesné stanovistia, alebo
riedko zapojené porasty stromov & krov-(Vallonia pulchella, V. costata, Enomphalia strigella, Cepaca vindobonensis a
Xerolenta obvia).

Analogicky je mozné predpokladat” podobné pomery (pokial’ ide o zastipenie jednotlivych ckoclementov najmii vo
vztahu k vlhkosti, vode, zatieneniu atd.) aj v inych taxocendzach terestrickych Zivocichov.

Vo faune suchozemskych rovnakonoZcov (Oniscidea) z Podunajska v dosahu vodného diela Gabéikovo bolo z obdobia
1986- 1990 zistenych 16 druhov (FLASAROVA 1999), najpocetnej$im bol eurytopny Trachelipus rathker.

StonoZkam (Chilopoda) Podunajska hola v obdobi pred zahdjenim vystavhy VD Gabéikovo venovand len okrajovi
pozornost a podobne ako u predchddzajicej skupiny netykaji sa priamo tzemia tejto §tddie, ale jeho okolia (GULICKA
1957, CARNOGURSKY et al., 1994).

Za vychodiskovy stav taxocendz stonoZick sa moZze do istej micery povaZoval druhové zloZenie zistend v lscku
derivicic pred rokom 1993, na monitorovacich plochdch bolo zaznamenanych 9 — 14 druhov. Ziskané tdaje
o spolo¢enstvich suchozemskych rovnakonoZeov (Oniscidea) a stonoZiek (Chilopoda) sd velmi blizke a7 totoZzné s
ddajmi 7z lesov aldvii Moravy a Dyje na moravskej iraktskej strane (TAJOVSKY 1999, TUr 2000, ZULKA 1999),
moéZeme ich povazovat’ za dostatoéne charakteristické.

V Dobrohoti - Dunajskych krivindch z 13 zistenych druhov k eudominantom patril curytopny Lithobins forficatis (D
= 219%-23%), » okolia sem prenikal Lithobius mutabilis. Z, pravidelne sa vyskytujicich druhov, ktoré s indikdtormi
vy§Eicho stupiia podnej vihkosti (od 20%:-30%) boli zistené mezohygrofilné Lithobius curtipes, L. crassipes, Geophilus
favus, Lithobins nmicrops tu uZ po roku 1991 zisteny nebol.

Spologenstvo stonoziek Bodickej brany tvorilo 13 druhov, medzi ktoré patrili mezohygrotilng L. crassipes a L. curtipes
s vy§8imi hodnotami dominancie (17%-18%) a hygrolilny L. agilis, ndro€ny na pomerne vysoky stupeit pddnej vihkosti.
Tretinu druhov viak predstavovali curytopné druhy L. forficatus, L. erythrocephalus o Loomnabilis. kloré boli a sd
zastipené po celom sledovanom dzemi Podunajska.

Taxocenézu stonozick Krialovskej taky tvorilo pred prehradenfm 14 druhov, ku ktorym patifi typicky ripikolny a
hygrofilny Lamycies emarginatus o hygrolilné druhy L. agilis a L. microps. Budominanmym druhony bol Lamyetes
emarginais, dominantnymi Lithobius aeruginosus a L. curtipes. Spolocenstvo stonozick  Kriafovskej Iiky pred
prehradenim Dunaja zarad'ujeme medzi najbohatdic. Za obdobic rokoy 1991 — 1997 (u bolo zistenych 17 druhov, V



prvom roku po prehradenf (1993) pocet zaznamenanych druhov bol zretene nizii oproti rokom predchddzajicim.
Absentujice druhy sa opit’ objavili az v roku 1997, naviac v tomto roku bol po prvykrit zisteny Lithobius pelidnus,
druh s centrom roz§irenia vo vychodnej Eurdpe preferujici zalesnené tizemia.

V spologenstve stonoZiek Istragova bolo zastipenych 9 druhov, z ktorych medzi eudominantné patrili eurytopné
Lithobius forficatus a L. mutabilis. Z typickych mezohygrofilnych druhov boli vysokym percentom zastipené tie? L.
aeruginosus, L. crassipes, L. curtipes a hypogeicky Zijtici druh Pachymerium ferrugineum. Pred prehradenim Dunaja
nechybal ani hygrofilny druh L. agilis zisteny v rokoch 1991 a 1992,

Z tzemia, na ktorom je v sicasnosti vybudované VD Gabé&ikovo a jeho najbliz8ieho okolia viaceri autori (BRTEK,
ROTSCHEIN 1964, SISKA 1983, STEPANOVICOVA, LAPKOVA 1984, BULANKOVA 1995, STEPANOVICOVA 1989, 1991)
zistili pred zaCatim vystavby vyskyt 177 druhov bzdéch (Heteroptera).

V epigeickej taxocendze bystruskovitych (Coleoptera: Carabidae) v podunajskych luznych lesoch s pravidelnymi
zdplavami prevlddali s vysokou dominanciou vihkomilné druhy. Na Dunajskych krivindch to boli Agonum moestum
(13,35%), Oxypselaphus obscurus (22,39%), Patrobus atrorufus (11,87%) a Platynus assimilisy (3,56%). Jednotlivo sa
objavovali aj dalSie vihkomilné alebo ripikolné druhy (napr. Bembidion dentellum, Bembidion biguttatum, Oodes
helopioides). Podobne v Bodickej brane vyrazne prevazovali vihkomilné druhy P. assimilis (12,96%), P. atrorufies
(12,41%), O. obscurus (3,31%) sprevadzané d’al§imi pocetne zastipenymi vlhkostne menej ndrognej§imi, resp.
tolerantnej$imi druhmi Asaphidion flavipes (30,42%), Carabus granulatus (8,09%), Pterostichus strenuus (9,65%),
Clivina fossor (4,32%). Vyznamnd bola aj pritomnost’ vihkomilnych druhov B. dentellum a Badister sodalis.

Na Krdlovskej ltike, kde bolo spologenstvo sledované u? od roku 1987, prevazovali paludikolné A, moestum (15,95%),
vlhkomilné druhy P. arrorufus (13,79%), P. assimilis (4,96%) a relativne tolerantné druhy P. strenuus (29,31%), C.
granulatus (7,76%) a O. obscurus (4,31%). Vysokej vihkosti, resp. podmd&aniu zodpovedala pritomnost Euwrophilus
Juliginosus, Europhilus micans, Oodes helopioides. V roku 1989 sa abundancia vietkych vihkomilnych druhov okrem
A. moestum zvysila. Velmi prudko vzrdstlo zastdpenie A. flavipes (z 2 na 248 jedincov). V rokoch 1990-1991 bol
celkovy tlovok v dosledku zaplavenia lokality niZEf (z 1348 jedincov v r. 1989 klesol na 727, resp. 372 jedincov), ale
Struktira spologenstva sa vyrazne pribliZzila povodnému stavu z roku 1987 (proporciondlna podobnost” 56,7-57,6%,
podobnost” abundancie 39,6-40,5%). Zaplavenic postihlo aj dva vlhkomilné, ale nie vyslovene paludikolné druhy P.
atrorufus a P. assimile. Na Istragove v roku 1989 vyrazne prevaZovali dva drobné vihkomilné druhy bystruskovitych A.
flavipes (47,7%) a Bembidion femoratum (15,36%), vyrazné zastdpenie mali aj dalsic vihkomilné druhy P. assimile
(15,5%), P. strenuus (5,7%), C. granulatus (3,6%). P. atrorufus (2,4%). Ekologicky vyznamna bola pritomnost druhov
Europhilus fuliginosus a E. micans. Vysoké zastdpenic vlhkostne menej ndrognych druhov edle pred podstatnymi
zmenami hydrologického rezimu odrdza prevahu silne pies€itej pddy na velkej &asti sledovanej plochy.

Nacrtnuty stav naznaduje, Ze taxocendzy bystrugkovitych predstavovali charakteristické spologenstvd druhov s
vysokymi ndrokmi na vlhkost' (Tab. 2.1, 2.2), ktoré neboli v podstatnej miere infiltrované mezohygrofilnymi druhmi
obyvajidcimi geobiocenézy normélncho hydrického radu. Neboli ani vyrazne ovplyvnené druhovou skladbou porastov,
ktord bola v ostatnych desatro¢iach silne naruSend ndhradou pdvodnych porastov topolovymi kultdrami. Pricinou ie
skuto€nost’, Ze pre hygrofilné druhy luZnych lesov je rozhodujica pritomnost v podstate akéhokol'vek hustého
vegetatného krytu, ktory zabrailuje vysuSovaniu a prehrievaniu hrabanky priamym slncénym Ziarenim. Takéto
podmienky boli schopné pre bystruskovité vytvdrat' tak topolové kultiry starSie ako 10 rokov, t. j. pocas prevaznej Casti
svojej existencie ako aj vysoky bylinny porast, ktory sa (bez ohl'adu na svoje floristicky nevyhovujice druhové zloZenie
takychto porastov) vyvinul na ribaniskdch v podmienkach dostatoéného zdsobenia pody vihkostou.

X %

Pre semiakvatické, amfibické a prechodné Zivog&iine taxocenézy je pomerne charakteristickym javom ich viizba nielen
na vegetdciu ako potravni bdzy, ale aj viazanost’ na vodny rezim; jeho nepravidelné zmeny s ndslednou sukcesiou sa
prejavuju na nestabilite zloZenia taxocendz a ich velkych medziroénych zmendch, &o dokumentuje situdcia taxocendz
fytofagnych Curculionidae (Coleoptera) brehovych vegetagnych formdcif v systéme dunajskych ramien a hlavného toku
Dunaja, starSie ddaje o ktorych si v SirSie koncipovanych Stididch (MAJZLAN, RYCHLIK 1982, MAJZI.AN 1988, 1990,
KODADA, MAJZLAN 1991) a neskdr boli monitorované. Z uvedenych pric vyplyva, 7¢ pobreiné tizemia niektorych
skimanych ramien boli uZ pred prehradenim Dunaja do znagnej miery aridizované. Odrazilo su Lo aj na pomernom
zastiipenf eurytopnych a stenotopnych druhov: hygrofilnych a paludikolnych na jednej a druhov xerolilnych a na biotop
nendro¢nych na strane druhej. Je moZné sa oprdvnene domnievat, %e spoloéensivo nosdcikov (Curculionidea) zistené
v rokoch po prehradeni Dunaja (1992) Zilo na skimanom tzem{ v pobreznej vegetdcii ramicn viutrozemskej delty aj
pred jeho prehradenim. Z vyschnutych ramien sa tito taxocendza stiahla do menich cnkldv. v ktorych prezivala.
S ¢asom prehradenia Dunaja koinciduje Sirenic sa na sever hygrofilného a a ripikolného nosdcika Bagous bagdarensis.
Teho lokality na tzemi Slovenska predstavuji dosial zndmu severnd hranicu rozdirenia. Ripikolny a akvikolny
Dicranthus majzlani, na tzemi Slovenska aj v celej Burdpe kriticky ohrozeny, Jje indikidtorom privodne zachovalych
stojatych a polote¢icich nizinnych vod a vyzaduje vy&&iu hladinu vody v ramennom systéme. Obidva druhy nebolt do
roku 1992 7 tohto Gzemia zndme.
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Tab. 2.1  Struktira prirodzeného spoloenstva bystruskovitych v luZnom lese Easto zaplavovanom pridiacou
vodou; druhy sa zoradené podPa klesajucich vlhkostnych narokov a poétu jedincov
Carabidae natural structure in the fooodplain forest often flooded by flowing water; species are
arranged according to their moisture demand and number of individuals

Diul - Specie H v Jedince - Individuals
Priemer - Average Smer. odch. —St. deviation
Agonum moestum (Duoftschmidt, 1812) 8 S 30.67 37.65
Ewrophilus fuliginosus (Panzer, 1809) 8 s 14.00 12,77
Bembidion biguttatum (Fabricius, 1779) 8 S 9.33 16.17
Prerostichus anthracinus (1liger, 1798) 8 S 3.67 3.51
Platynus livens (Gyllenhal, 1810) 8 S 2.33 3.21
Oodes helopioides (Fabricius, 1792) 8 i 2.00 1.00
Pterostichus vernalis (Panzer, 1796) 8 I 2.00 2.65
Bembidion mannerheimi (C. R. Sahlberg, [827) 8 s 1.67 2.89
Badister pelratus (Panzer, 1797) 8 i 1.33 1.53
Dyschirius globosus (Herbst, 1783) 8 r 1.00 1.00
Chlaenius nitidulus (Schrank, 1781) 8 r 0.67 0.58
Bembidion dentellum (Thunberg, 1787) 8 r 0.33 0.58
Pterostichus nigrita (Paykul, 1790) 8 i 0.33 0.58
Pterostichus strenuus (Panzer, 1797) 7 i 187.33 44.46
Platynus assimilis (Paykull, 1790) 7 S [27.67 148.00
Carabus granulatis (Linnaeus, 1758) 7 1 87.67 51.05
Patrobus atrorufus (Stroem, 1768) 7 S 77.00 32.51
Oxypselaphus obscurus (Herbst, 1784) 7 s 72.00 53.03
Europhilus micans (Nicolai, 1822) 7 S 18.67 15.57
Badister sodalis (Duftschmidt, 1812) 7 i 2.67 1.53
Prerostichus diligens (Sturm, 1824) 7 i 0.67 .58
Asaphidion flavipes (Linnaeus, 1761) 6 s 100.67 130.02
Clivina tossor (Linnaeus, 1758) 6 S 40.00 7.94
Pterostichus niger (Schaller, 1783) 6 N 26.00 26.85
Stomis pumicatus (Panzer, 1796) 6 1 7.67 6.03
Badister lacertosus (Sturm, 1815) 6 i 5.00 5.20
Badister meridionaliy (Puel, 1925) 6 i 2.33 3.21
Acupalpus meridianus (Linnaeus, 1761) 6 p 2.00 2.65
Clivina collaris (Herbst, 1784) 6 1 1.33 231
Epaphius secalis (Paykull, 1790) 6 s 0.33 (.58
Lasiotrechus discus (Fabricius, 1792) 6 t 0.33 (2.58
Panageus crixmajor (Linnaeus, 1758) ¢ i 0.33 0.58
Pterostichus melanarius (iger, 1798) 5 i 9.00 06.24
Svutomus obscuroguttatus (Duftschmidt, 1812) 5 i 0.33 0.58
Lorocera pilicoris (Fabricius, 1775) 4 i 2.33 231
Trechus guadristriatus (Schrank, 1781) 4 P 1.67 2.08
Poecilus cupreus (Linnaeus, 1758) 4 P 0.67 1.15
Synuchus vivalis (Miger, 1798) 4 i 0.33 0.58
Amara ovata (Fabricius, 1792) 3 p 0.67 1.15
Anchomenus dorsalis (Pontoppidan, 1763) 3 P 0.67 .15
Amara aenea (De Geer, 1774) 3 p 0.33 0.58
Amara apricaria (Paykull, 1790) 3 p 0.33 0.58
Brachynus explodes (Duftschmidt, 1812) 3 p 0.33 0.58
Microlestes minurulus (Goeze, 1777) 2 p 0.67 1.15
Poéet jedincov — Number of individuals 788.67 459.45
Poéct druhov — Number of species 29.00 3.01
Vysvetlivky:
H - hygropreferendum: | - suchomilny, 8 - extrémne vihkomilny.
V — prefereéndum vegetacného krytu: s - silvikolny (lesny) , i - inditerentny k zatienenu, p - patentikolny (obyvajici bezlesie), r- ripikolny,
t- terikolny ( Zijici v chodbidch zemnych cicaveoy a pod.)

Explanation:

H - hygropreferendum: 1 - strongly xerophilous, 8 - extremely hygrophilous,
V - vegetation cover preferendum: s - silvicolous, i - indifferent to shade.

p - open landscape species, 1 - ripicolous,

t- terricolous, living in galleries of terrestrial mammals, ete



Tab. 2.2 Spoloéenstvo bystruskovitych v silne narusenom zvySku luzného lesa v blizkosti zvysSku mitveho
ramena Malého Dunaja
Carabidae taxocoenoses in heavy disturbed rest of floodplain forest close to the rest of Maly Dunaj
dead arm

Druh - Specie H \J Jedince - Individuals
Bembidion mannerhieini (C. R, Sahlberg, [827) 8 s 15
Agonum mmoestun (Dutischmidt, 1812) 8 s 2
Chlaenius nigricornis (Fabricius, 1787) 8 r 2
Demetrias monastipna (Samouelle, 1819) 8 p |
Pterostichus strenuus (Panzer, 1797) 7 1 0
Badister lacertosus (Sturm, 1815) 6 i 33
Stomis pumicatus (Panzer, 1796) 6 [ Y
Asaphidion flavipes (Linnacus, 1761) 6 S 2
Acupalpus meridianus (Linnaeus, 1761) 6 p |
Anisodactylus binotatus (Fabricius, 1 787) [{] p |
Prerostichus niger (Schaller, 1783) ¢ S |
Syntomus pallipes (Dejean, 1825) S p 3
Pterostichus melanarius (Wiger, 1798) 5 I (2
Trechus gquadristriatus (Schrank, 1781) 4 n 123
Pseudoophonus rufipes (De Geer, 1774) 4 P 63
Panageus bipustulatus (Fabricius, 1775) 4 P 10)
Laemastenus terricola (Herbst, 1784) 4 i 5
Poecilus cupreus (Linnaeus, 1758) 4 | 2
Huarpalus atratus (Latceille, 1804) 4 § |
Huarpalus honestus (Duflschmide, 1812) 4 p |
Huarpalus latis (Linnaeus, 1758) 4 p |
Prerostichus ovoideus (Sturm, 1824) 4 i |
Abax ater (Villers, 1789) 3 76
Brachynus explodes (Duftschmidt, 1812) 3 p 54
Culathus fuscipes (Goeze, 1777) 3 p 45
Anchomenus dorsalis (Pontoppidan, 1763) 3 D 28
Bembidion lampros (Herbst, 1784) 3 P 16
Amara aulica (Panzer, 1797) 3 D 8
Brachynus crepitany (Linnaeus, 1758) 3 P 3
Calathus erratus (C. R. Sahlberg, 1827) 3 P Y
Calathus melanocephatus (Linnacus, 1758) 3 P 2
Amara apricaria (Paykull, 1790) 3 P |
Amcara consularis (Duftschmidt, 1812) 3 P |
Amara convexinscula (Marsham, 1802) 3 P |
Harpalus tardus (Panzer, 1797) 2 p 8
Licinus depressus (Paykull, 1790) 2 p 2
Microlestes plagians (Duftschmide, 1812) 2 P |
Ophonus azureus (Fabricius, 1775) 2 p |
Poecilus puncratulus (Schaller, 1783) 2 P |
Poéet jedincov 573
Polet druhov 38

Symboly ako v Tab. 2,1 — Symbols as in Tabic 2.1

V priebchu monitoringu sa zistilo, Ze zatial' ¢o v komplexe pobreZnych rasttinnych spolocensticv (asocidcie Rorippo-
Agrostietum  stoloniferae, Phalaridetum arundinaceae, Rorippo amphibiae-Oenanthetum aquaticae,  Glycerietunt
maximae, Phragmitetum conumunis, Caricetum gracilis) bolo v taxocendéze Curculionidac zistenych 49 druhov, 7 toho
13 (29%) kazdoroCne (Sitona macularis, Sitona suturalis, Bagous collignensis, B. glabrirostris, Tanysphyrus lemnae,
Rhinoncus albicinctus, R, perpendicularis, R. inconspectus, Poophagus sisymbrii, Tapinotus scllans, Nanophyes
brevis, N. globiformis, N. marmoratus) s vyrovnanym pomerom hygrofilné druhy viazané na pobreznd vegeticiu, ako aj
druhov viazanych na rastiny vodnej hladiny, so signilikantnou prevahou charakteristickych, stenotopnych a
hygrolilnych druhov, vo vysychajicom slepom ramene Dunaja v luZnom lese (Salici-Populetion) s asocidciou
Phragmitetim comnumnis s viag&im mnozstvom vody iba v jarnom obdobi (april a mdj) bolo v taxocendze Curculionidac
zistenych 39 druhov, pricom ani jeden druh sa nevyskytoval kazdoroéne a eudominantnym bol spricvodny druh Nedyis
quadrimaculatus.

Zo zaujmoveho dzemia boli ddvnejiic pomerne dobre zndme taxocendzy suchozemskych resp. amlibickych stavoveov.

Na sledovanom dzemi bol zndimy vyskyl 12 taxénov (11 druhov + I Klepton) obojzivelnikov, z nich Trinrus
dobrogicus a Rana ridibunda sG v kategorit ohrozenych (EN). Triturus vulgaris 0 Rana lessonae v kategorii
zranitelnych (VU), vSetky ostainé v kategorii rizikovych (LR) druhov. Z 12 drubov plazov zndmych 2 dzemia
Slovenska sa tu vyskytuje 9, ztoho 7 chrinenych, 3 v kalegdrii zraniteI'nych (VU: Coranclla austriaca, Natrix
tesselata, Lacerta viridis), ostatiné v kategdrii rizikovyeh (LR) druhov.

Z ornitologického hladiska predstavovali podunajské Tuzné lesy spolu s ramennym systémom Dunaja e8te v neddvne;
minulosti dzemie s vysokou diverzitou a denzitou druhov, kde hniezdili viaceré vzdene a ohrozend druhy viidkov (Baldt
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1963). Hniezdnu ornitocenézu podunajskych luZznych lesov pred vystavbou VD Gab¢ikovo - t. j. v 70. a 80. rokoch —
tvorilo 103 druhov vtdkov (Tab. 2.3). Z vyznamnych hniezdi¢ov to boli predovietkym haja tmavd (Milvis migrans -
VU) a chochlagka bielookd (Aythya nyroca - EN), ktoré tu vytvdrali hniezdne populdcie celoslovenského vyznamu,
dalej budiagik mogiarny (Ixobrychus minutus VU), bocian &ierny (Ciconia nigra), veeldr lesny (Pernis apivorus),
rybdrik riedny (Alcedo atthis), datel prostredny (Dendrocopos medius), ktoré tu vytvdrali hniezdne populdcie
nadregiondlneho vyznamu. Z celkového poctu 103 hniezdi¢ov boli 3 druhy ohrozené (EN: Ardea purpurea, Aythya
nyroca, Coracias garrulus), a 4 zranitefné (VU: Ixobrychus minutus, Milvus migrans, Nycticorax nycticorax, Upupa

epops).
Tab. 2.3

Prehl’ad vtikov, ktoré hniezdili v podunajskych luingch lesoch a v priPahlom ramennom systéme
Dunaja (slovensk4 strana) pred vystavbou VD Gabéikovo (1970 - 1990)

Review of fowls nesting in the Danube floodplain forest and river arm system on the Slovak side
before putting the Gabé&ikovo project into operation (1970 - 1990)

Druh - Specie Hniezdenie — Nesting

| Tuchybapius ruficollis h
2 Podiceps cristatus h
3 Phualucrocorax carbo h H
4 Ixobrychus minutus h
5 Ardea cinerea h H
6 Ardea purpurea h H
7 Nycticorax nveticorax h H
8 Ciconia nigra h
9 Ciconida ciconia sh

10 Cygnus olor h

11 Anus strepera h

12 Anas platyriivnchos h

13 Avthva ferina h

14 Avithya nyroca X

15 Pernis apivorus h

16 Milvus migrans h

17 Circus aeruginosus h

18 Accipiter gentilis h

19 Accipiter nisus nzh

20 Buteo buteo h

21 Falco tinnunculis nzh

22 Falco subbuteo h

23 Phasianus colchicuy h

24 Rallus aquaticus h

25 Porzana parva h

20 Gullinula chloropus h

27 Fulica atra h

28 Charadrius dubius h

29 Actitis hypoleucos X

30 Columba palumbus h

31 Streptopelia turtir h

32 Cuculus canorus h

33 Strix aluco h

34 Asio oy h

35 Alcedo arthis h

36 Coracias garrulus nzh

37 Upupu epops h

38 Jynx torguilla h

39 Picus canus nzh

40 Picus viridiy h

41 Diryvocopus martins h

42 Dendrocopos major h

43 Dendrocopos syriacus sh

44 Dendrocopos medins h

45 Dendrocopos mino h

46 Riparia riparia B X

47 Hirundo rustica sh

48 Delichon urbica sh

49 Antlus 1rivialis h

50 Maotacilla alba h

51 Trogladvies troglodytes h

52 Prunella modulariy h

53 Erithacuy rubecula h -

54 Luscinia megarhynchos h

55 Phoenicurus ochriros Sh

56 Phoenicurus phoenicurus h -

57 _Saxicold torquata h !

58 Turdus merula h




Druh - Specie Hniezdenie — Nesting
59 Turdus philomelos h
60 Locustella naevia h
ol Locustella fluviatiliy h
62 Locustella luscinioides h
63 Acrocephalus schoenobaenus h
04 Acrocephalus palustris h
65 Acrocephalus scirpaceus h
606 Acrocephalus arundinaceuns h
67 Hippolais icterina h
68 Sylvia nisorin h
69 Svlvia curruca h
70 Sylvia communis h
71 Svlvia borin h
72 Sylvia atricapilla h
73 Phylloscopus yibilatriv nzh
74 Pliylloscopus collybita h
75 Phylloscopus trochilus h
76 Muscicapa striata h
77 Ficedula athicollis h
78 Aegithalos caudatus h
79 Parus palustris h
80 Paruy montanuys h
81 Parus caerulens Iy
82 Parus major I
83 Sitra europaea h
84 Certhia fumiliaris h
85 Certhida brachydaciyla h
86 Remiz pendulinus h
87 Oriolus oriolus h
88 Lanius collurio h
89 Garrulus glandarius h
90 Conrvus monedula nzh
91 Corvus corone cornix h
92 Sturnus vulearis h
93 Puasser domesticus sh
94 Passer montanuys h
95 Fringilld coelehs h
v6 Serinns seviny i
97 Curduelis chloriy h
98 Carduelis cardueliy h
Y9 Carduelis cannabina h
100 Coccothraustes coccothraustes h
101 Emberiza citrinella h
102 Emberiza schoeniclus h
103 Miliaria calandra h

Vysvetlivky:

H - druh hniezdi na protilahlej, mad’arskej strane Dunaja, jeho potravny revir viak zasahuje aj na slovenski stranu
h — hniezdil v obdobf tesne pred vystavbou i po sprevddzkovani VD

nzh — nepravidelny zriedkavy hniezdi¢

sh — synantropny hniezdi¢, prenikd popri hordritach a chatovych osaddch

X — druh hniezdil pred vystavbou, po spreviddzkovani nebolo hniezdenie zistené

Okrem luznych lesov doleZitych pre hniezdie bol Dunaj vyznamnou trasou migricic vodného vtdctva. Na hlavnom
toku Dunaja zimovalo v jednotlivych rokoch 25-30 druhov vtakov (KALIVODOVA, DAROLOVA 1998, AC ¢t al., 1996).
Medzi dominantnych hibernantov patrili Anas platyrhynchos a Bucephala clangila.

Vo faune cicaveov (Mammalia) bolo zistenych 49 druhov. Bobor (Castor fiber), na tzemi vyhynuty, sa v sti¢asnosti po
restitdeii v Rakdsku spontdnne §iri, nenachddza viak v $tudovanom tzemi optimdlne podmicnky. V taxocenéze
drobnych zemnych cicaveov, tvorencj druhmi Sorex araneus, Apodemus flavicollis, Clethrionomys glareolus, Sorex
nunutus, Crocidura leucodon, Crocidura suaveolens, Microtus arvalis, Microtus occononmus, Pitvinvs subterraneus,
Apodemus sylvaticus, Micromys minutus dochddza v zdvislosti najmi na vlhkostnom gradiente k zmene Struktiry
dominancie. V mikkom luZnom lese sd cudominantné Sorex araneus, Apodenus flavicollis a Clethrionomys glareolus,
s posunom na vihkostnom gradiente smerom ku xerickym podmienkam sa ich dominancia zniZuje a vo zvyienej miere
sa v spolocenstve uplatitujd iné druhy vrdtane (u nepdvodnych Microtis arvalis o Mus musculus.

2.5.3 Vodna fauna

Struktdra, dynamika a produkcia plankténu, bentosu, nekténu i neustéonu verne odraza povodnost tokov a kvalitu visd
Spolo€enstvd tychlo organizmov predstavuji vyznamnt zlozku charakterizujicu ok a jcho ramennd sdstavu a sd
y g ] ) y ) |
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vyznamnymi indikdtormi zmien, schopnymi odpovedat’ na zmeny v rdznych &asovych rovindch a tak sa z ich
charakteru mdZu vyvodzovat zdvery o zmendch, ktoré prebehli, prebichajd a umoZiuji aj v zdkladnych rysoch
predpokladat’ d’alsf vyvoj.

Technické zdsahy, s ciePom zniZit rizikd povodni a zlepit plavebné podmienky, sa sdstredili pdvodne predovsetkym na
prehibovanie a upravovanie dna, reguldcie brehov, likviddciu luZnych pralesov, uzatvdranic ramien (DUB, SZOLGAY,
1966). Vysledkom toho bola vyrazne zvySend rychlost pridenia v rieke a silnd erézia dna. vyrazné zniZenie a
prerufenie pridenia v povodne prietoénych ramendch typu eupotamdl a parapotamdl. Pdvodnd  heterogenita
mezohabitatov bola potladend. Vyrazne sa staZili podmienky migrdcie lariev, ale aj reprodukcie imidg vodného hmyzu a
inych vodnych organizmov (KRNO, 1995). Uzatvdranim vtokov ramien pre zabezpegenic plavby a v ddsledku poklesu
rietiska Dunaja sa vytvorili predovietkym podmienky pre rozsirenie ramien typu plesiopotamdl charakterizovanych
rozvojom makrofyt, eutrofizdciou a ich postupni premenu na vysychajiice typy periodickych mokradi. Vybudovanie
protipovodiovych hridzi spdsobilo stratu spojenia ramien v mimohrddzovom priestore s aktivnym hlavnym tokom
aich premenu na ramend typu paleopotamdl. Takéto podmienky znamenali dstup reofilnych, potamotilnych a
stenoeknych foriem makrozoobentosu a ich nahradenie skér eurytopnymi formami. Negatfvne posobilo aj postupné
rozpojovanie systému siete ramien v priestore medzi protipovoditovymi hradzami. STGSSEL (1988) a FRUGET (1991,
1992) poukdzal na vplyvy reguldcii na Struktiru makrozoobentosu velkych eurépskych rick (Ryn, Rhéna), v ktorych
dochadza komplexne k homogenite spologenstiev a k naruSeniu longitudindlnej zondcie.

Pre Dunaj a jeho inunddciu boli v minulosti typické viac-menej pravidelne sa opakujiice vyssie prietoky za€iatkom jari
v marci a zaGiatkom leta v juni a jili (MUCHA et al., 2001). To svedéi o $pecifickosti prietokového rezimu tejto rieky, a
preto ju nemdzeme ozna&it ako typicky alpsky typ (HOLCIK et al., 1981). Vyrazné jarné maximd si vysledkom topenia
snehov v predpoli Alp a Hercynika, takZe ide o zmieSany typ vysokohorského a podhorského prietokového reZimu.
Takémuto vodnému rezimu boli podriadené aj vyvinové cykly tempordrnej epifauny Dunaja a jeho inunddcie. Ziplavy,
periodické i neperiodické, boli hlavnym privodnym faktorom genézy ekosystémov Dunaja (ROVNY et al., 1996).
Zaplavy preplachovali medidl ramien, zabrafiovali kolmatdcii dna, najmi jarné bohato zdsobovali ramend Zivinami,
priaznivo ovplyviiovali kyslikovy i teplotny reZim, umoZilovali tak dspeSny ontogeneticky vyvin hydrobiontov av
neposlednom rade uPah&ovali aj ich pasfvnu i aktivnu migrdciu. Protipovodiiovymi hradzami a smernymi stavbami
v toku bol tento rezim zmeneny, nastalo k rychlejSic a viicSie kolisanie hladin, zrychlenic rychlosti toku najmd v
prehlbovanom tseku napriameného hlavného koryta, nastal pokles hladin povrchovych i podzemnych vad. Od 60.
rokov 20. storo¢ia bol tento proces sprevddzany aj postupnym uzatvdranim ramien, fragmenticiou vndtrodunajskej
delty, poklesom frekvencie preplachovania ramien aZ ich dplnym vyschnutim.

Faunistické tdaje mikro-meiozoobentosu tejlo oblasti boli publikované vo viacerych prdcach (ERTL, 1966, 1970).
Najviac tdajov bolo zndémych o perilyténe, ktory tvorili predovietkym malé metiavky (Amocbina), niektoré druhy
nilevnikov a sesilnych Rotifera (MATIS, TIRIAKOVA (1992, 1995a, 1995b), TIRIAKOVA (1992, 1999), BALAZI,
TIRJIAKOVA (1999), BALAZI, MATIS (2002)).

Makrozoobentos Dunaja, jeho ramien a periodickych vod bol predmetom Stddia viacerych autorov: BALTHASARA
(1936, 1938), HRABEHO (1941), TRPISA (1957, 1962), RAUSERA (1957), LICHARDOVEJ (1958), ERTLOVE! (1963, 1968,
1970, 1973, 1987), BRTEKA a ROTHSCHEINA (1964), RUSSEV (1979), POMICHALA (1984), LANDU (19G9), NAGYA a
SPORKU (1990), KRNA (1990), MAJZLANA (1992), DAVIDA (1994), BULANKOVEJ (1995, 1999, 2001), BULANKOVE! a
HALGOSA (1995, 1997), HALGOSA (1995), SIBLA et al. (2001), SPORKU, KRNA (1995), KOSELA (1995a) a SPORKU
(1980a, 1980b, 1982, 1983, 1984, 1994, 1998 ), SPORKU, NAGYA (1998). Z tychto prac vyplyva, Ze Dunaj a prilahlé
inundagné tzemie je uZ®yse storogia pod silnym antropickym tlakom, ktorého vystedkom je napriklad vyhynutie viac
nez 90% druhov dunajskych poSvatiek, viac nez 50% podeniek a viac neZ 30% potocnikov (KRNO a kol., 1999).

Uzemie Zitného ostrova bholo od ddvna zndme kvantitatfvnym i kvalitativnym bohatstvom komdrov (neustén), ako i
kaZdoroénymi kalamitami sdvisiacimi s premnoZenim niektorych druhov. Kalamity spdsobovalo vyliatic vod z Dunaja
do inundagného tzemia. TRPIS (1962) uddva z tizemia Zitného ostrova 28 druhov komdrov. Od tohto ohdobia preglo
tizemie velkymi zmenami stvisiacimi s v¥raznymi antropickymi zasahmi (HALGOS, 198 1; HALGOS, 1984).

Spoloéenstva zooplankténu pred vystavbou vodného diela

Hlavny tok Dunaja

Pred prehradenim Dunaja (1971-1972) (VRANOVSKY 1974) avrokoch 1991-1992 (ILLYOVA 1995: VRANOVSKY,
ILLYOVA 1999) dominovali medzi planktonickymi virnikmi hlavného toku spravidla euplanktonické druhy, najmé z
rodov Keratella (K. cochlearis), Polvarthra (P. vulgaris, P. remata), Synchaeta (S. oblonga, S. tremula, S. stylata),
Brachionus (B. calycilforus, B. angularis). a v zimnom obdobi aj Rotaria rotatoria. V krusticcoplanktone podobne
prevlddali pravé planktonty, aviak v hornej ¢asti monitorovaného dseku (na prolile Dunajské kriviny) znacny podiel z
celkovej abundancie pripadal aj na tychoplanktonické (litordlne a bentické) druhy, tj. nepravé planktonty. Z perloo€iek
(Cladocera) dominovala Bosmina longirostris, pripadne spolu s druhom Daphnia longispina ofalcbo D. cucullata, z
veslondzok (Copepoda) najeastejic Acanthocyclops robustus, a to bud' so vzndSavkou Eudiaptonus gracilis alebo s
druhmi Cyclops vicinus a Thermocyclops oithonoides, pripadne aj s druhom Eurytemora velox (imigrant, zisteny v
nafom tdseku Dunaja prvykrit v roku 1991). Z tychoplanktonickych perloo€iek k najhojnejsim patrili- Alona
quadrangularis a A. affinis, z veslondZzok Eucyclops serrulatus .
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Ramend typu parapotamdil

Pred prehradenfm Dunaja vo voddch tohto typu sa v teplej &asti roka v obdobiach stagndcic prictoénosti spravidla
vyvinul kvantitativne bohaty zooplankién tvoreny vyluéne euplanktonickymi druhmi (VRANOVSKY 1974, 1985:
VRANOVSKY, ILLYOVA 1999). Z virnikov dominovali viaceré druhy rodov Brachionus, Keratella, Polyarthra a
Synchaeta. Z perlootiek o boli Bosmina longirostris spolu s Daphnia longispina a D. cucullata (v ramendch nad
Gab&ikovom), resp. s D. cucullata, Diaphanosoma brachyurum a Moina brachiata (v [stragovskom ramenc - pod
Gabcikovom). Podobne z druhej vyznamnej komponenty krusticeoplankténu - veslonoZok - v stredovej zone boli
zastipené iba pravé planktonty, najmi Thermocyclops oithonoides a Th. crassus (v Istragovskom ramene) spolu s
niektorymi d’al§imi druhmi.

Ramend typu plesiopotamdl

Z monitorovanych ramien, nielen v hibSom ramene na Kralovskej ldke pri Trstenej, ale aj v plytkom zvySku ramena na
Spornej sihoti pri KI'i€ovei v krustdceoplankténe dominovali typické planktonty, ba v prvom roku holi jeho jedinou
zlozkou (VRANOVSKY, ILLYOVA 1999). V ramene na Krédlovskej like to bola z perloogick Diaphanosoma brachyurum
alebo Bosmina longirostris, z veslondzok Thermocyclops oithonoides, v ramene na Spornej siholi medzi najcastejSic a
aj v roénych priemeroch dominujdce druhy patrila perloogka Bosmina longirostris a veslondzky Cyelops' vicinus,
Thermocyclops oithonoides, Th. crassus, Eudiaptomus gracilis., Eurytemora velox a tie?, Acanthocyclops robustus.

Po zitopdch inunda¢ného tizemia sa vtomto type ramien vytvdralo spologenstvo s dominanciou euplanktonickych
druhov, najmi veslondZok Cyclops vicinus a Thermocyclops crassus. V inych obdobiach tu nadobidali kvantitativau
prevahu druhy charakteristické pre litordl, resp. plytké ob&asné (tempordrne) stojaté vody: z perloocick najmi Chydorus
sphaericus a Ceriodaphnia reticulata, 7. vestondzok Megacyclops viridis, Metacyclops gracilis, Eudiaptomus
transylvanicus a Cryptocyclops bicolor.

Povodné spolodenstva zoobentosu

Hlavny tok Dunaja

Spolo€enstvd ndlevnikov (MATIS, TIRIAKOVA, 1995 a, b) sa ukdzali byt pomerne chudobné 7 hladiska druhového
zloZenia i abundancie. Zastipené boli hlavne curyékne druhy (bakteriovorné — Cyclidium glaucoma, Aspidisca cicada,
A. Iynceus, Glaucoma scintillans a1.). V relativne malom poéte boli zastipené planktonické druhy. Ostatné sledované
zlozky mikrozoobentosu a meiozoobentosu boli nachddzané sporadicky. Bolo to sposobené nedoslatkom vhodnych
substrdtov, velkou rychlostou pridu, zand$anim kalom, vyplavovanim turbulenciami a nestabilitou vySky hladiny. Po
zdplavdch Dunaja sa opakovane zistovali inaktivicie jedincov (pravdepodobne vplyvom splavenych toxickych ldtok).V
tomto obdobi sa objavili na jednotlivych lokalitich aj zricdkavejSie sa vyskytujice druhy napr. Ophryoglena flava,
Tintinnopsis cilindrata, Stegochilunt fusiforme, Frontonia anbigua, Strombidium turbo.

Permanentnd fauna makrozoobentosu mala v sledovanom dseku rieky v litordlnej zéne kvalitativne Jjednotny charakter
(KRNO et al., 1999). Medzi dominatné druhy patrili - Eunapius fragilis (Porifera), Dendrocoelum lactenm (Turbellaria),
Dina punctata  (Hirudinea), Ancylus flwviatilis, Lymnaea ovata, Bithynia tentaculata (Gastropoda), Dreissena
polymorpha, Sphaerium corneumt (Bivalvia) (KOSEL, 1995a). Z maloStetinavcov to boli druhy 7 &el. Naididae a
Stylodrilus heringianus (Lumbriculidae), zriedkavo sa vyskytovali druhy z &el. Tubilicidac. Vyznamny bol aj vyskyt
druhu Hypania invalida (Polychacta) a Dikerogammarus haemobaphes a Corophiuni cirvispinum (Amphipoda). Isté
rozdiely vo faune boli na profile Kligovee, klory lezi uZ poniZe spadového zlomu Dunaja (SPORKA, KRNO 1995).

V taxocenézach tempordrnej tauny v litordli Dunaja dominovali Baetis fuscatus, Heptagenia sulphirea, Caenis
pseudorivialorum — (Ephemeroptera).  Hydropsyche — contubernalis,  H.  bulgaroromanin, Psychomyia — pusilla
Brachycentrus subnubilus, Ceraclea dissimilis (Trichoptera). Oproti vyskumom z 0. rokov (KRNO, 1990) sme uj
nezaznamenali viaceré druhy podenick - Heptagenia coerulans a rod Ecdyonurus a daliic druhy sa vyskytovali velmi
zriedkavo - Baetis vardarensis, Heptagenia flava, Ephemerella ignita a Potamanthus lutens. Kvantitativne bola
dunajskd fauna najbohatsia pod vyistenim ramien pri Gabétkove, pricom bol vyrazne bohatdic osidleny skalnaty
substrdt (Krno, 1995). Na skalnatom substrite dominoval druh H. bulgaroromanum, na Strkovitom H. contubernalis.
Celkove prevlddali filtratory (Hydropsychidae, Brachycentrus).

Medidlna €ast hlavného toku Dunaja (r. km 18106), ktord sledovala ERTLOVA (1968) hola osidlend hlavne
maloStetinaveami (Nais elinguis, Chactogaster crvstallinus, Propappus volki, Rhynchelmnis limosella a Stvlodrilus
heringianus), pijavicami (Erpobdella octoculata), pakomdrovitymi (Polypedilum sk, lactum, P. sk, scaleanum,
Ablabesmyia sk. lentiginosa a Enorthocladins rivicola).

Raniend rypu parapotamdl

Na nafom dzemi sa zhladiska Stidia mikrozoobentosu venovala pozornost predovietkym ramendm (MATIS,
TIRIAKOVA, 1992; TIRIAKOVA, 1992: SZENTIVANY, TIRIAKOVA, 1994). Z hladiska Struktdry sledovanych skupin nie je
moZné sledované ramend hodnotit ako celok. Spologenstva kazdého z nich vzhladom na svoj charakter a meniace sa
podmienky sa vyvijali §pecilicky. Spoloénym znakom vietkych sledovanych ramien pred napustenim vodného diela je
dthodoby postupny pokles hladin vody, ich premena na ramend s pridiacou vodou len pocas vyisich prictokov v
Dunaji. 'V obdobi po ich odrezani od hlavného toku sa u vyskytovali bohaté spolocenstvi typickd pre stojalé vody
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Ramend so stojatou vodou a preplachované pocas povodni sa vyznacovali Sirokym druhovym spektrom a abundanciou
vBetkych skupin mikrozoobentosu (Ciliophora, Mastigophora, Heliozoea, Amoebina).

V permanentnej faune slepych ramicn, sa povodne vyskytovali jednak rovnaké druhy ako v hluvnom toku Corophium
curvispinunt, Dikerogammarus haemobaphes (Amphipoda), Hypania invalida (Polychaeta), Stylodrilus heringianus a
rody Psammoryctides a Potamothrix (Oligochaeta) (KOSEL, 1995a; KRNO ct al., 1999). V pricto¢nom ramene pri
Istragove dominovali, ako zistila vroku 1966 ERTLOVA (1970), Oligochaeta (Potamothrix moldaviensis, Tubifex
tubifex, Tubifex ignotus avod Limnodrilus)y a Chironomidac (Prodiamesa olivacea, Chironomus sk, thummi,
Cryptochironomus sk. defectus). Vysoki abundanciu v hlavnych ramendch Bagianskej ramenncj sustavy v rokoch 1976
— 1978 na Strkopieséitom dne medidlu dosahovala Dreissena polymorpha (Bivalvia), klorej agregdeie holi vyplnené
jemnymi sedimentami a osidlené osobitym bentickym spologenstvom, druhové zloZenic ako aj pocetnost bentickej
fauny bola vysokd (SPORKA, NAGY 1998) Vysoké stavy sice spdsobovali dogasné ochudobnenic fauny, po kritkom
obdobi, cca 35 dni, sa pdvodné spolocenstvo dokdzalo zotavit',

V rdmei tempordrnej fauny v pricto¢nych ramendch LICHARDOVA (1958), pred rokom 1960 zistila viaceré taxocen6zy
podenick v ktorych sa pravidelne vyskylovali druhy — Potamathus luteus, Heptagenia sulphurea, Ecdyomurus
aurantiacus, Buactis rhodani, B. fuscatus, Serratella ignita. Sved&i to o vyrazne viicicj rcofilnosti tychlo ramien.
Podobnad situdcia v dunajskych ramendch bola s taxocendzou potoéntkov (MAYER, 1935) — Riyacophila pascoet,
Agapetus sp., Hydroptila sp., Plectrocnentia sp., Nevreclepsis bimaculata, Polycentropus flavomaculatus, Hydropsyche
spp., Cheumatopsyche lepida, Setodes interrupius, Potamophylax latipennis, Halesus spp.. Goera pilosa, Silo pallipes
a Brachycentrus submubilus. V ramendch Badianskej ramennej sdstavy v rokoch 1976 — 1978 bolo z podenick zistenych
6 taxénov a z potoénikov zdstupcovia dvoch gel'adi, okrem toho z pakomdrovitych bolo zistenych 22 taxénov (SPORKA,
NAGY 1998). V rokoch 1991 — 1992 (empordrna {auna prietoénych ramien bola pomerne chudobnd, zastipend druhmi
Clocon dipterum, Caenis horaria, C. luctuosa (Ephemeroptera) a rodmi Ecnomus, Cyrnus, Anabolia, Athripsodes
(Trichoptera), Z vizok (MAJZLAN, 1992) dominovali v parapotamdli druhy Calopteryx splendens a Lestes viridis.
Spologenstvo pakomdrovitych sa vyznacovalo pritomnost'ou druhov uprednostiiujicich tecice typy vod (Cricotopus
bicinctus, Tanypus kraatzi) ako aj druhmi preferujicimi pomalSie teiice, alebo stojalé vody (Dicrotentipes spp.,
Polypedilunt spp.) (KRNO a kol., 1999).

Ramencd typu plesiopotamdl

V mftvych ramendch Dunaja sa vyskytovali pomerne stabilné spolo€enstvd mikrozoobentosu (najmit na lokalitdch
Krilovskd lika a Spornd sihot). Na lokalite Krilovskd lika vplyvom zniZenia htadiny viak dochidzalo v letnych
mesiacoch k prehrievaniu vody, ¢o malo za ndsledok zmeny v Struktire spolocenstva hlavne ndlevnikov (masove
premnoZenie nicktorych druhov, naprikiad Coleps nolandi) (MATIS, TIRIAKOVA, 1995a,b) .

V fitordli ramien typu plesiopotamdl sa vyskytovalo jednak Strko-piescité dno a jednak bahnité dno. Na §trko-pies¢itom
dne bolo druhové zloZenie permanentnej launy pestrejic, vyskytovali sa tu okrem druhov z €el'. Tubilicidae aj druhy 2z
gel. Naididae, teda druhy Ziviace sa ndrastami, kdeZto v bahnitom dne prevlddali druhy 7z €cl. Tubificidac, pripadne
amfibiotické druhy ¢el. Enchytracidac, vel'ké druhy Criodrilus lacuum a Eiseniella tetraedra (NAGY. SPORKA, 1990).
Druhove chudobné boli aj ostatné skupiny, pricom prevazovali ulitniky so 14 druhmi. Abundancia viicSiny druhov bola
pritom vel'mi nizka, jedine korovec Asellus aguaticies sa v roku 1992 zistil vo zvySenom mnoZstve (SPORKA, KRNO,
1995). Z tempordrnej fauny sa tu vyskytovali hlavae stagnikolné druly vazok Sympetrum flaveolunm, Lestes barbarus,
Cordulia aenca ate bol u zisteny semireoflilny druh Platvenemis pennipes (MAIZLAN, 1992). SpoloCenstvo
pakomadrovitych bole druhove chudobné, pricom dominantné postavenie zaujimali pelofilné druhy Cryprochironomics
defecties a Polypedilum nubeculosum (KRNO ctal., 1999),

Vramene Zofin vroku 1971 medzi dominanné skupiny patrili Oligochaeta a Chironomidac ERTLOVA (1973).
K rovnakym zdverom dospeli aj NAGY a SPORKA (1990) v rokoch 1981 — 1987 na ramenc pri- Krdfovskej Tike, kde
najvysSi pocet taxénov u permanentnej launy bol zisteny v litordli (bez zdrastov a so zdrastami). medidlna zona bola
osidlend len chudobne. Medidlnu zénu s bahnitymi sedimentami osidlovali v prevaznej micre larvy pakomidrovitych,
ktoré sa druhovo poéetne vyskytovali aj v litordlnej zone ramena.

Povodné ichtyocenozy v hlavnom toku a v ramennych sustavach

Povodné ichtyocendzy v hlavnom toku a ramennych sdstavich od dstia ricky Moravy po dstic ricky Ipla opisuje BALON
(1966), na ziklade pric Laboratoria rybdrstva v rokoch 1953-1961. Uddva existenciu 56 druhov ryh s komentdrom ich
vyskytu. Vyskumy v nasledujiicich troch desatCrociach viak ukdzali, Ze pocet Zijicich druhov v tomto tscku Dunaja je
vyrazne vy§§i, takZe je v porovnani s ostatnymi tokmi na Slovensku druhovo najbohat§im. Najnovsi zoznam druhov ryb
slovenského tseku Dunaja obsahuje 76 poloZick. Z toho 61 druhov je povodnych, 10 (11) introdukovanych exotickych
@ 3(4) druhy sem invadovali z dolnych dsckov Dunaja (HOLCIK 2003). V porovnani so victkymi slovenskymi rickami
ichtyocenoza tohoto dseku Dunaja je druhovo najhohatia. Autor si to vysvetluje dvomi faktormi:
1) skutocnostou, 7e ide o zatiatok podhorskej zony, presnejie, o prechod medzi podhorskou a nfzinnou zonou
— medzi hyporitrdlom-cpipotamdlom a metapotamdlom v zmysle klasifikicic TLLIES A BOTOSANEANU
(1963);
2) zmenou spddu korylta Dunaja, ktord zapricinila vznik rozsiahlej vidtrozemske) delty s komplikovanym
systémom ramien
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Toto sposobuje, Ze na relativne krdtkom dseku Dunaja sa nachddzaji vel'mi réznorodé typy prostredia, ¢o vytvdra
druhovo bohaté spoloenstvo ryb.

Antropické zdsahy ovplyvnili ichtyocenézy v Dunaji. Vystavba vodného diela ,Zelezné vrdta® na dolnom Dunaji
zamedzila vyskyt migrujdcich druhov. Naviac v Dunaji pribudli introdukované — allochténne druhy. V obdobi rokov
1970 — 1980 pri kulmindcii organickych a toxickych polutantov doglo skoro k vymiznutiu lososovitych druhov citlivych
na znedistenie, ako aj Cottus gobio, Phoxinus phoxinus, Alburnoides bipunctatus a Barbus barbus. ZlepSenie kvality
vody v rokoch 1980 -1990 sa prejavilo k ich opiitovnym vyskytom. Od r.1994 sa zacali objavovat' aj nové druhy ryb
z Cel'ade Gobiidae, predtym zndme iba z dolnych dsekov Dunaja.

Konektivita hlavného toku Dunaja s ramennymi systémami priaznivo ovplyvitovala ich druhovi diverzitu, Ako
konstatuje HOLCIK (2001), hodnoty po&tu druhov, druhovej diverzity a vyrovnanosti si v hlavnom toku vyS§sie
a laterdlne smerom od hlavného toku ku okraju vnitrozemskej delty vykazuji pokles. Pricinou sd rozdielne podmienky
prostredia v ekosystémoch jednotlivych typov vdd vnitrozemskej delty. Nebyt vnidtrozemskej delty, druhovd diverzita
v hlavnom toku by bola niZ§ia. Spdsobuje to hlavne existencia vhodnych neresisk v ramendch a vhodné refigia hlavne
pocas povodnf, ako aj dobrd potravinovd ponuka ramien.

Vyhodnotenie povodného stavu ichtyocenéz na monitorovacich plochdch a v Dunaji, tesne pred prehradenfm Dunaja
vroku 1992, poddva CERNY (1999).



3 FUNKCIE UZEMIA
3.1 PRIORITNE FUNKCIE UZEMIA

3.1.1 Protipovodiiova ochrana (prevadzanie povodiiovych prietokov a Padoy)

Ziplavové tdzemie (inundaéné tzemie) je formované erdznou a sedimentaénou &innostou rieky, meandrovanim rieky
a rie¢nych ramien v celom ddoli. V ¢ase povodni rieka vystupuje z koryta, usadzuje sedimenty za brehmi vlastného
koryta a medzi ramenami. Prirodzene fungujiica rieka meni a vytvdra nové ramend a zandSa staré. Ziplavové (zemie
byva pravidelne zaplavované. Dnes siaha len po protipovodiiové ochranné hradze, ktoré sa nachddzaji
vnutri pévodného zdplavového tizemia.

Hydrologickou funkciou inundacie, o ktorej v tejto §tidii hovorime, je predovsetkym previest’ povodiiové prietoky
tak, aby sa povodriovd voda nedostala za ochranné protipovodiiové hradze na slovenskom a mad'arskom tzemi. Dalgou
funkciou je funkcia prirodzeného poldra, €0 znamend, po&as povodne docasne zadrzat Cast” vody z povodiiového
maximdlneho prietoku, aby sa zmengil maximdlny povodiiovy prietok v Dunaji poniZe inunddcie. Tejto hydrologickej
funkcii napomdhaju aj ,.kaskddy*. Tieto dve protipovodiiové funkcie inunddcie maji absoltitnu prioritu. To bol hlavny
ddvod pre¢o inunddcia v tomto tseku Dunaja ostala zachovand a derivany kandl bol postaveny mimo inunddciu.

V siilade s touto hydrologickou prioritou $pecifickou pre postavené vodné dielo je ekologické hl’adisko zrejmé. Treba
zachovat’ Specifické vlastnosti inunddcie a pre inundaciu typicky akvaticky aZ terestricky ekosystém, ktory ma
podetné charakteristické biotopy a ekotopy. Zdplavové tizemie je v tomto zmysle povaZované za systém, v ktorom Ziva
zloZzka predstavuje dstredny bod zaujmu a v d'alSich rozhodovaniach o tipravdch vodného reZimu je povaZzovand za
rozhodujiicu v priestore inunddcie a v Gase, a to sezénne i dlhodobo. Z hladiska ekosystému je typické, Ze inunddcia je
viac-menej pravidelne zaplavovand v zdvislosti od prietokov v Dunaji. Je tieZ zrejmé, Ze vzhl'adom na predchddzajici
vyvoj zahlbovania koryta rieky, zdplavy si menej €asté, ako by sa to dalo ofakdvat’ v zdvisfosti od prietokov v Dunaji.
Je tiez zrejmé, Ze aj hladiny v starom koryte Dunaja s dnes preto niZie, a eSte st dodatogne zniZené o Cast' povodiiovej
vody, ktord prechddza pogas povodni derivacnym kandlom. Je zrejmé, Ze ak zdplavy a vySka ich hladiny majd byt pre
inunda¢né dzemie typické, mali by byt &astejSie, a hladiny vody vySSie, ato aZ do vyiky, ktord odpovedd mnoZstvu
vody, ktoré pretekd po€as povodni cez Bratislavu. Zdplavdm inundaéného tzemia teda treba v sicasnej situdcii do
ur¢itej miery pomdct. Tdto pomoc sa mdZe principidlne uskuto€nit’ zvySenim hladiny vody v starom koryte Dunaja,
zdsobovanim zdplavového tzemia vodou z derivaéného kandla arbznymi dpravami priamo v ramennej sistave,
napriklad regulovanim prietoku na kaskddach a medzi ramenami. Ak sme hovorili o zdvislosti prietokov v ramendch od
prietokov v Dunaji, potom je optimdine takyto stav dosahovat’ autoreguldciou, so zdsahmi €loveka len v kritickych
a zvlastnych pripadoch. ‘

Sustava dunajskych rie¢nych ramien, vysledok predchddzajiceho hydromorfologického vyvoja rieky, leif medzi
ochrannymi protipovodiiovymi hrddzami a byvalym hlavnym tokom rieky (Obr. 2.1). Tohoto tzemia sa nedotkla
priamo vystavba derivacného kandla, hydroelektrdrne, ani inych stavebnych objektov. Na Dunaji je to skutoCne
unikdtna situdcia. V zdsade boli pri vystavbe vodného diela navrhnuté dve zdkladné my§lienky. Prvy zdmer, zdsobovat’
vodou inundagné tzemie a rie¢ne ramend, bol uskutoéneny na oboch strandch rieky, na slovenskej strane vystavbou
odberného objektu v hornej ¢asti zdplavového tzemia pri Dobroho§ti, na madarskej strane vystavbou odberného
objektu priamo v hati pri Dunakiliti, v hornej ¢asti mad'arskej inunddcie. Druhym zdmerom bolo obnovit vysku hladiny
vody v starom koryte Dunaja, pretoZe tato uZ v minulosti klesala a po prehradeni Dunaja a odveden{ vii¢Sej Casti vody
do derivagného kandla poklesla este viac. ZvySenie hladin v starom koryte Dunaja a prepojenie s dunajskymi ramenami
sa malo riedit’ sériou pretekanych prehrddzok v starom koryte Dunaja. Zamer sa realizoval Ciasto¢ne pri Dunakiliti.

3.1.2 Ochrana prirody a krajiny (sti¢asny stav a navrh)

Medzi prioritné funkcie vizemia patri, popri prevedeni povodiiovych prietokov tak, aby sa povodfiovd voda nedostala
za ochrannd hradzu, na prvom mieste, aj zachovanie Specifického a pre inundiciu typického akvatického aZ
terestrického ekosystému, ktory by spontinne konvergoval k prirodnému. To zdroved podporuje plnenie
protipovodiiovej funkcie inundaéného tizemia.

Vzhl'adom na prioritné postavenie rastlinstva v ekosystémoch prirodnych & prirodnym blizkych, hned’ na zaciatku
Gvah treba zddraznit’, 7e luiny ekosystém je z hl’adiska flory a vegetacie vel’mi dynamicky, ale na druhej strane
vysoko adaptabilny. [ kritkodobé zmeny hydropedologického rezimu (zdplavy, hibka stojatych a pomaly le€icich vad,
spadovd krivka ramien, hladina podzemnych véd, fyzikdlno-mechanické vlastnosti pod ai.) vyvoldvajd adekvitnu
zmenu v §truktire vegetdcie. Tieto zmeny majd velmi kritke Casové dseky, ato od jedného roka (jednoro€né
fytocendzy litordlu), cez niekolko mdlo rokov (moéiarna vegetdcia), konéiac 10-20-timi rokmi pri vegetdcii mokrych
avlhkych typov luzného lesa, Pritom zmeny a adapticie nevybocuji z celkového ramcea luznych ekosystémov, ale
odohrdvaji sa vyluéne v jeho vnitri. Ide teda o zmeny odohrdvajice sa v kvantitativnej rovine. K zmene kvality, t.j.
napr. k zdniku nicktorého typu vegetdcic, alebo rastlinnej populdcic tu dochddza len vynimo¢ne. Niazome o bolo
demonstrované v prognézach zmien uZ v spojitosti s pripravovanou vystavbou Ststavy VD Gabcikovo-Nagymaros
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(JURKO 1976), alebo Wolfsthal (SOMSAK 1994). V obidvoch pripadoch bolo konitatované, 7e otakdvané zmeny budi
mat’ len relatfvny charakter, to znamend, 7e tam, kde sa hladina podzemnych véd znizi vznikni such$ie typy
luinych ekosystémov a opatne. Zmeny v hydropedologickom reZime v§ak nesmi prekrogit existenény  limit
rastlinstva luznych ckosystémov (trvalé vysdsanie, zaplavenie ekotopov). Takylo stav sa zacal uplatiovat’ od zagiatku
70-tych rokov 20. storo€ia (celkové dpravy toku Dunaja vrdtane prehlbovania dna) a pokracoval aZ% do prehradenia
Dunaja v oktébri 1992, V mdji r. 1993 zadalo fungovat' ndhradné zdsobovanie vodou ramenného systému inunddicie.

Vzhl'adom na mimoriadnu dynamiku a zdrovefi aj vysokd adaptabilitu rastlinstva a inunda¢ného dzemia je problémom
stanovit’ idedlny — optimédlny vodny reZim. Na zdklade prevlddajicich ndzorov vii¢Siny odbornikov, za optimalne
hydropedologické podmienky pre inundaciu mozno povazovat’ koniec 50-tych a zadiatok 60-tych rokov, kedy asi
70 % rastlinstva tohto dzemia malo fytocendzy prirodné, alebo prirodnym blizke.

Dynamika fléry a vegetdcie v obdobi lesne pred prehradenim a nickolko rokov po prchradeni bola sledovand na
biologickych monitorovacich plochdch rozmiestnenych po celom dotknutom dzemi. V inunddcii sa vyhodnocovalo 6
monitorovacich ploch (UHERCIKOVA et al., 1999, UHERCIKOVA 2001). Pri sledovani sdvislosti zmien rastlinstva
a vodného rezimu bol zvyrazneny vyznam fyzikdlno-mechanickych vlastnost{ fluvizemnych pdd (CAMBEL 2001).

Ekosystémy inunda¢ného tizemia Dunaja v dseku rieky medzi Viediiou, Bratislavou a Komdrnom predstavovali
koncom 20. storo€ia eurépsky unikdt. Okrem rozmanitosti to bola aj plocha, na ktorej sa rozpresticrali. Ich najcennejSia
¢ast sramennym systémom Dunaja, zndma aj ako vnitrozemskd delta vznikla medzi Bratislavou a Sapom na
ndplavovom kuZeli Dunaja. Uzemnd ochrana sa viak zabezpetovala iba lokdlne, formou nickolkych prirodnych
rezervdcif.

O potrebe velkoplognej Gzemnej ochrany prirody Podunajska sa zmieiuje RANDIK (1965) a STOLLMANN (1966). Prvy
ndvrh na vyhldsenie velkoplo$ného chrineného tzemia, ktoré by rieSilo dzemnd ochranu inunda¢ncj oblasti Dunaja v
dseku medzi rie¢nymi kilometrami 1810 - 1842, je z roku 1969, PodPa ndvrhu vyhlasky MK SSR rozloha navrhovane;
chranenej krajinnej oblasti Dunaj bola 13.687 ha, ochranné pdsmo malo plochu 19.702 ha. Povodny ndveh mal byt
vypracovany v dvoch variantoch - bez pritomnosti vodného diela a s nim. Nidvrh bol viak v stivislosti s pripravovanou
vystavbou vodného dicla zamietnuty. V roku 1986 kolcktiv &lenov Mestskej organizdcie Slovenského zviizu ochrancov
privody a krajiny v Bratislave vypracoval vébec najkomplexnejsi projekt velkoploiného chrdneného tzemia v
Podunajsku (vritane oblasti Malého Dunaja, Klatovského ramena, Vazskcho Dunaja, &asti Ciernej vody, Cilizského
potoka, Vihu, Nitry, Zitavy a d'alSie vodné toky a ich prifahlé dzemie avobrezného Podunajska medzi Gstim Vdzskeho
Dunaja a Ipla). V r. 1987 bol tento ndvrh predloZeny Ministerstvu kulttiry SSR a Gstrednym stranickym a §tatnym
orgdnom SSR ako "Ndvrh viddneho nariadenia na vyhldsenie ndrodného parku Podunajsko" (Husa, SREMER 1990,
HuBA, SREMER et al. 1990a, 1990b). V r. 1991 pripravilo Stredisko rozvoja ochrany prirody Bratislava pri Ustredf
Statnej ochrany prirody Liptovsky Mikulds d'al§i ndvrh na vyhldsenie CHKO Dunaj (Ndvrh na vyhldsenie Chrinenej
krajinnej oblasti Dunaj (KRAMARIK 1991). Usilie o vyhlisenic velkoploiného chrineného dzemia, zabezpetujiice
dzemnu ochranu predmetnej €asti inunda¢ného tzemia Dunaja, sa zaviilo aZ vyhlasenim CHKO Dunajské luhy 1.
mija 1998 (Vyhlaska MZP SR &. 81/1998 Z. z. o Chrz’menej krajinnej oblasti Dunajské luhy). CHKO pozostdva z
piatich, priestorovo nespojitych Casti. Inundaéné dzemic vymedzené rieGnymi kilometrami 1810 aZ 1842 je (ret'ou
¢ast'ou CHKO.

Inunda¢né tGzemie Dunaja v dseku rieénych kilometrov 1810 - 1842 si zasluhuje mimoriadnu pozornost” ochrany
prirody. Od r. 1989 bolo zaradené medzi vyznamné vtadie oblasti v Eurépe pod oznadenim SR-04 (017) Podunajsko
(Hora, KANUCH et al., 1992, BOHUS 1992); KANUCH (2000) uvddza lokalitu pod ndzvom Niva Dunaja (River Danube
flood-plain). Jej medzindrodny kdd je TBA 007, ndrodny kdd SR-04. Od roku 1993 je oblast’ siéastou tizemia,
zahrnutého do Zoznamu mokradi medzinidrodného vyznamu v ramci Ramsarského dohovoru (SLOBODNIK,
KADLECIK 2000) a je aj sti¢astou Gizemia osobitného zaujmu ochrany prirody Emcrald Network.

V stvislosti s Usilim o zavedenie environmentilne akeeptovate!ného lesného hospodidrenia (reba spomendt’ aktivity
Oddelenia ckosozolégic a monitoringu Ustavu zoolégie a ckosozoldgic SAV (v sicasnosti Ustav zooldgic SAV),
zamerané na vytvorenie mozaiky biocentier. V povodnom ndvrhu holo vybratych 28 lokalil, kioré boli vyznamné
svojim charakterom a v krajine vytvdrali ekosozologicky funkénd Struktiru (LISICKY. ROVNY 1987). Zisady tohoto
alternativneho lesného hospoddrenia boli zohl'adnené v LHP od r. 1990. Neskor bol pocet biocenticr upraveny na 26 a v
r. 1993 bol pre ne vypracovany ndvrh lesohospoddrskych opatrenf (PISUT et al. 1993). Od r. 1994 su lesné porasty
tychto biocentier prekategorizované na lesy osobitného uréenia. Ako genolondovo vyznamné lokality lesnych
ckosystémov bolo delinovanych 25 lokalit (f' 1 - 25); ako genolondovo vyznamné lokality fauny 10 lokalit [z 15, 7 16,
¢ 17,229 -32, 240, 241, 72 48] (1ZAKOVICOVA ct al., 1994)

Na lavostrannom inunda¢nom dzemi dscku Dunaja medzi riecnymi kilometrami 1810 - 1842, ktoré je ¢astou CHKO
Dunajské luhy, platil podfa Zdkona NR SR & 287/1994 7. 7. o ochranc prirody a kruiiny druhy stupen ochrany, Aj
podla Zakona NR SR z 25. jina 2002 o ochrane prirody a krajiny, ktory nadobudol 1.1.2003, plati v cclom tzemi druhy
stupeii ochrany. T.¢. st v oblasti dve chrinené tizemia s piatym, teda najprisnejsim stupiiom ochrany - NPR Oslrov
orliaka morského a PP Kral'ovskd lika. Ndrodnd prirodnd rezervdcia Ostrov orlinka morského bola vyhldsend v r. 1953
povodne ako Stiina prirodnd rezervicia na ploche 173,78 ha. Novelizdcia v r. 1988 zmensila jej rozlohu na 22,77 ha.
Pévodnym dcelom rezervicic bola ochrana luznych porastov ako hniczdiska ()l]ldkd morského (Healiaeetus albicilla),
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orliak tu v8ak paradoxne priave od roku 1953 prestal hniezdit (STOLLMANN 196G6). Povrch rezervicic tvori sdstava
agrada¢nych valov (pri brehu ramena) a depresii (lagtin vo vnitrozemi rie€neho ostrova - pravdepodobne zvySkov
niekdajsich, dnes zazemnenych ramien). Vagsinu drevinnej vegetdcie tvoria porasty domdcich drevin (Salix sp. a
Populus nigra) asocidcie Salici - Populetuni, Cast’ tvoria vysadené porasty hybridov topolov Populus x canadensis.
Tvar chrdaneného tzemia, priblizny obdiznik a nepravidelny pituholnik, ktoré sa dotykaji vrcholmi, si vysledkom
lesohospoddrskych anie ekosozologickych argumentov. Ako velkost plochy, tak i pddorys rezervicie mozno
povazovat' za nevhodné z hf'adiska funkénosti chraneného tzemia. STOLLMANN (1966) vo svojom hodnoten{ funk&nosti
rezervicie nepovazuje za dostatoénu ani jej povodnt velkost’.

Prirodnd pamiatka Krdalovska lika predstavuje relikt zazemiiujiceho sa ramena v miestach nickdajSicho meandra rieky.
Relativne malé chrdnené dzemie (plocha 3,24 ha) sa nachddza v bezprostrednom susedstve protipovodiiovej ochrannej
hrddze a je intenzivne navitevované rybdarmi. VzhFadom na tito skuto€nost’ pini len funkciu ochrany rastlinnych
spologenstiev a spologenstiev bezstavoveov, viazanych na fyziotop plesiopotamalu.

Tab. 3.1 Kategorizacia lesov a podiel maloplo$nych chranenych tizemi v Chrianenej krajinnej oblasti Dunajské
luhy k r. 2002
Forest categorisation and a ratio of protected small areas in the Protected landscape area Dunajské
luhy at 2002

Gl Lesné pozemky v ha Vetky Malf)ploi*’. PDI;[CéIl:JA MCHU
‘ Lesné porasty druhy chrinené y .| PR, CHA
Okres | s dobou i Gzemia |z celkovej o e
platnosti | Hospod. | Ochran. Lesy Ostatné ! . plochy v N,
Lesy lesy osobitného lesné | Spolu Spuly PR, CHA %o Blogh i
uréenia pozemky
Diabisiavay Kisoyce ol 9756 706,58 128,36 | 932,50 [136,89 134,00 1178 14,36
11, 2005
5“‘“51"‘”‘ R;‘B‘E)VSCC ol 2158 402,52 0| 424,10 738,65 54.83 7,42 12,93
Senec Saz‘g(‘)’g”‘ 0 8,07 12,13 0| 2020 529,17 0 0,00 0,00
Dunajsk4 Samorin
Streda | Gabeikovo | 259440 0 439,95 150,73 (318508  7233,78 26,87 037 0,84
2004
Komdrno Cz‘(')‘(‘)fl“ 75136 44,40 o] 10226] 898,08] 261923 8901 3,39 9,91
Sl‘]ﬁge 334576 | 171,67 1561,18 | 381,35 (545996 12257,72 304,71 248 5,58

Zdroj: Sprava CHKO Dunajské luhy, 2002, Uzemie $tidie leZi v okrese Dunajska Streda

Tab. 3.2 Spracované niavrhy novych chrinenych tizemi (2002)
Elaborated proposals of new protected areas (2002)

. ! JPRL p
1 R Kategoria LHC JPRL - porasty biele VymEra Ry
nazov v ha
plochy

Cast 111,

164a, 164b, 164¢, 164d, 164¢, 167b, 169, 170a, 170h,
Prirodni 170¢, 1714, 171b,171¢, 178a, 178b, 285al, 285a2, 285h,
Forrds rezervicia Gab¢ikovo | 285¢, 286 a, 286 b, 286 ¢,280d, 286¢, 287,288, 290a, 148,00

’ 290b, 291, 292, 293, 294, 2954, 295b, 2964, 290b, 297,
298a, 298b, 298¢, 298d

Ostrov orliaka

sfrodnd 35,37, 38,
morského — | Lrirodnd b sikovo | 245, 246, 248¢, 250 1., 250 11., 250 TI1. 537,38 oy 05
o rezervacia 39,40
rozsircnic
Hajosok Priradnd Samorin F351. 13511, 136a,130b,136¢ 26,03

rezervicia

. Prirodng 343, 350, 352, 353, 354, 355, 356, 357, 358, 359, 336ul, |

Cilizskd sihot rezervacia Gabeikovo | 336all. 336b1, 336bI1, 337 a, 337b, 337¢. 337d, 337c, 7391
it 34211,3421,351 1, 351 11,

285a, 285h, 285¢, 286a, 286b, 286¢, 2864, 280¢, 287,

Rty Privodna Gubeikovo 288, 2904, 290b, 2914, 291h, 292, 293, 294, 295, 296a.

e rezervicia ‘ 296b, 297, 2984, 298b, 298¢, 298d, 298¢ + prilahly 77.27

(sticasne nezaplavovany) trstovy modia

Zdroj: Sprava CHKO Dunajské luhy, 2002
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Zastapenie chranenych dzemi v zdujmovom tdzemf je nedostatoéné z hladiska pomeru ich plochy k celkovej ploche
tizemia aj z hladiska reprezentativnosti zastipenia ochrany jednotlivych ekosystémov, respektivine ich sukcesnych
Stadii. O tomto ddva vypoved’ aj nasledujica tabulka 3.1. Sdcasny stav biocentier, existujicich a navrhovanych
chranenych tzem{ je zndzorneny na mape chrdnenych tizemi (Obr. 3.1a, 3.1.b). Sprava CHKO Dunajské luhy pracuje
d’alej na projektoch nasledujicich maloplo$ne chrdnenych tzemi - tabul’ka 3.2.

3.2 DALSIE FUNKCIE UZEMIA VO VAZBE NA PRIORITNE FUNKCIE
3.2.1 Lesné hospodarstvo

Z lesnickeho pohl'adu moZno samozrejme hovorit o tych istych drevindch, ktoré sa uplatiiujd i pri tvorbe rastlinnych
spolo€enstiev — zikladnej zloZzky ekosystémov. Rozhodujiicim kritériom je tu vSak produkcia drevnej hmoty. Toto
kritérium sa stalo Zial' rozhodujicim aj v pripade lesov zdplavového tzemia Dunaja. Vzhladom na celoeurdpsky
a celosvetovy trend pestovania rychlorasticich drevin (VOITUS 1986, VARGA 1993, VARGA et al.. 1997, NESTICKY
1996) boli uz v rokoch 1925-1938 zaloZené porasty v inunddcii Dunaja Vihu a Moravy. [ch mimoriadne vysoky roény
prirastok drevnej hmoty bol impulzom pre ich velkoplo$né zakladanie v 50-tych rokoch (1956-60), kedy bolo
vysadenych okolo 30 miliénov topolovych a vibovych sadencov (VOITUS 1986). Ked'Ze rozloha tychto porastov sa
v inunda¢nom dzemi pohybuje okolo 80 % z celkovej plochy lesov, hlavné dreviny tychto monokultir (§Fachtence typu
»Robusta® a ,I-214%) sG predmetom sledovania prirastkov pred prehradenim Dunaja, ale i v jednotlivych rokoch po
prevddzkovanf Vodného diela Gabéikovo. Rozsiahle vyskumy prirastkov drevnej hmoty (SMELKO et al., 1996, 1997,
NESTICKY, VARGA 2001) st ddvané do vztahu s hladinami podzemnych v6d, pddnou vikost'ou a zdplavami. Kritériom
je aj dobry zdravotny stav lesnych drevin a celych porastov, hodnoteny aj fotogrametricky (VARGA et al,, 1997).
Mimoriadne vdZnym ukazovatel'om zdravotného stavu lesa je zmena stavu olistenia lesnych drevin. V inunddcii Dunaja
st pomery olistenia sledované na 10-tich monitorovacich plochdach (OSZLANYI 1995, 1996, 1999).

3.2.2 Rekreacia .

Inundaéné Uzemie bolo uz vminulosti predmetom zaujmu, polovnikov, rybdrov, turistov (peSia turistika

a cykloturistika) ako aj d’al§ich ndvStevnikov vyuZivajicich najimi moZnosti na kipanie a vodné $porty. Po roku 1990,

eSte pred ukonéenim vodného diela Gab¢ikovo, ale uZ v novych podmienkach vlastnickych vztahov, boli vypracované

pre tdzemie medzi starym korytom Dunaja a derivaénym kanalom viaceré rozvojové dokumenty. Ich cielom bolo
hPadat’ riefenia d'aldicho rozvoja dzemia po vystavbe vodného diela s prihliadnutim na unikdtne prirodné hodnoty
dzemia. V r. 1990 bol vypracovany komplexny urbanisticky ndvrh tohto rekreacéného ostrova s obcami Dobrohost,

Vojka nad Dunajom a Bodiky (Stavoprojekt Nitra, 1990). V rokoch 1991 aZ 1993 boli spracavané d'al§ie prognostické

dokumenty pre toto Gzemie (Vodohospoddrska vystavba, §.p. Bratislava, 1991, URBION Bratislava, 1992). V r. 1993

bola vypracovand 3pecidlna Stddia venovand zmendm polnohospoddrskej vyroby v é&asti medzi korytom Dunaja

a deriviciou, ktord zhodnotila aj podmienky pre rozvoj rekreagného vyuZitia tohto dzemia (KRALIK et al., 1993). Vietky

vy§Sie uvedené materidly sa zhodli vtom, Ze dzemie md vysoky rekreaény potencidl a po vybudovani potrebnej

vybavenosti mdze byt rekredcia vyznamnou doplnkovou ckonomickou aktivitou obyvatelov tychto troch obef.

Predpokladd sa, Ze vybudovanie zariaden{ rekredcie vyvold rozvoj réznych druhov sluZieb, ¢o sa mdZe nasledne

prejavit na vytvoreni novych pracovnych prileZitosti a na stabilizdcii obyvatelov tychto troch obci.

Vys38ie uvedené Suidie a rozvojové dokumenty odporiéaji pre tzemie ,,umelého™ ostrova, (.j. tdzemia medzi starym

korytom Dunaja a derivagnym kandlom, tieto rekreadné aktivity:

- Obnovenie tradicii vodnych §portov v ramennom systéme Dunaja aj s moznostou vyuZitia derivacného kandla (po
doriesen{ technickych podmienok).

- Intenzivne rekreadné vyuzitie Strkovych jim A aB pri obci Vojka nad Dunajom (Vojéianske jazero a Sulianske
jazero) na kipanie a vodné §porty. Podmienkou je vybudovanie prirodného kipaliska, dprava jeho dna, brehov,
plaZze, zakladnd hygienicka $portovo-rekreaénd vybavenost” a pod.

- Rozvoj agroturistiky - planuje sa napr. vybudovat’ arcdl agroturistiky v pricstore hospodidrskeho dvora v Dobrohosti
s ubytovanim, Sportovym vybavenim a stajiiou na jazdecké a kociarové kone. Navrhuje sa tieZ vytvorit podmienky
pre vidiecku (uristiku s vyuZitim foriem ubylovania v stikromi vo vSetkych troch obctach.

- Vyuditic hradzi na medzindrodnd cykloturistickd trasu. Uvazuje sa na medzindrodnd cykloturistickd trasu napojit
miestnu siet’ cyklistickych trds na vytipovanych spevnenych lesnych cestdch aj v rdmei inunda¢ného tzemia.

- Vybudovanie jazdeckych trds pre jazdu na koni vo viizbe na navrhovany aredl agroturistiky v Dobrohodti.

- Rozvijanie podmienok pre rybdrstvo a polovnictvo.

- Vytvdranie podmicnok aj pre celoroéné vyuzitie tdzemia. VyhPadové moZnosti sd napr. v realizicii zameru
vystavby aredlu kipelnej lie¢hy a komundineho kiipel'nictva, ktory sa planuje do navrhovaného arcdlu agroturistiky
v intraviline obce Dobrohost’. Podmienkou je navitanie geotermélnej vody.

V stcasnosti prevlddajd v uzemi individudlne formy rekredcie. Rozvoj cestovného ruchu arekredceic pozitivine

ovplyvnilo vybudovanie slovenského uscku medzindrodnej Dunajskej cyklistickej trasy (v r. 1995), ktord vedie po
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hrddzi po obidvoch strandch derivacného kandla Vodného diela Gabéikovo a tieZ po lavostrannej protipovoditove]
ochrannej hradzi.

V dzemi sa t.¢. nachddza viacero chatovych osdd. Azda najstarfou je chatova osada v katastii obee Bodiky. V blizkosti
obce Bodiky sa nachddzaju tri osady individudlnych rekreagnych chat (v priaci KRALIKA et al., 1993 sa uvidza pocel
chdt cca 120, v zdvereénej sprave z r. 2000 sa ich po€et odhaduje uz na 150), ide o priestor chatovej osady Rybarske
domky. Pri obci Bodiky sa nachddzaji chaly v niekol'kych radoch medzi ochrannou hrddzou a brehom ramena Dunaja.
Chatovd osada sa tahd takmer stvislo od Bodikov aZ po liniu F* v dike viac ako 3 km. Rozne ~maringotky* sa
vyskytujti aj pozdiz samotnej linie ,,F*. V tejto oblasti existuje novy zdmer vystavby rckreaénych chil aj na nickdaj§om
pasienku (lokalita Alsé sziget).

Nové osady chdt (legdlnych aj nelegdlnych) boli vybudované v oblasti novovytvorenych materidfovych jam po tazbe
Strkopieskov v inunda¢nom tzemi medzi DobrohoStou a Vojkou nad Dunajom. Ide o najviic§iu koncentrdciu chdl
v tomto dzemi. V katastridlnom dzemi Gabéikovo, ktoré IeZi v tejlo €asti na ,,umelom ostrove' sa nachddza chatovd
oblast’ Hodrdcka s cca 20 individudlnymi rekreaénymi chatami. Niekol'ko chat a chalip sa nachddza j v lokalite
Dedinsky ostrov pri Istragove. Rozsiahla rekreadnd oblast’ sa nachddzala v k. 4. obce Dobroho$t v [okalite Hru3ov,
ktord v8ak bola v dosledku vystavby Vodného dicla Gabéikovo zlikvidovand.

Na rekrea¢né vyuzitie slizia aj ncobyvané domy v samotnych obciach Dobrohost, Vojka nud Dunajom a Bodiky. Podla
postedného scitania, ktoré sa uskutocnilo v mdji 2000 (SU SR, 2001), vo vietkych obciach zaujmového dzemia je
percento neobyvanych domov od 24 aZ do 35 %. V ohci Dobrohost’ sa uvddza 52 neobyvanych domov z celkového
poétu 175 domov, v obci Vojka nad Vihom 48 neobyvanych domov z celkového poétu 204 domov a v obei Bodiky je
poéet neobyvanych domov dokonca az 56 z celkového poétu 164 domov.

Nové zdamery na rozvoj rekreacnych zan navrhované do inundacného tizemia

Akwidlne rozvojové lokality na vybudovanie intenzivne vyuZivanych rekreacnych aredlov st v stic¢asnosti v priestore
byvalych malteridlovych jiam, teraz jazier s podzemnou vodou. V novom zdmere pre vyuZitic Vojcianského
a Sulianského jazera, ktory bol vypracovany v r. 2002, sii obidve jazerd navrhované na intenzivine rekrea&né vyuzitie
s predpokladanou spoloénou dennou ndvitevnostou az 6 500 navitevnikov. Pri Spickovej dennej ndvitevnosti sa
uvazuje v tomto rekrea¢nom tzemi dokonca s viac ako 10 000 ndvStevnikmi  (SIRECO, 2002). Odhad poctu
pritomnych obyvatelov v jednotlivych obciach, to znamend trvalo byvajici spolu s do€asne pritomnymi chalupdrmi,
chatdrmi a d’al§imi rekreantmi v letnej sezone je cca 2 000 — 2 500 obyvatel'ov. Podl'a s€itania obyvatelov v mdji 2000
je spolu v obciach Dobrohost’, Vojka nad Dunajom a Bodiky t 085 trvalo Zijdcich obyvatelov (SU SR, 2001).

Navrh rekreaénej zony pri Vojéianskom jazere obsahuje agroturisticky aredl (stajne koni s vybehom. ubytovne, ihriskd,
parkoviskd, Sportoviskd), chatovi osadu, hotelovi Cast’ a rekreaénd dedinu (individudlna chatovd rekredeia). Pre
rekreaénd zénu pri Sulianskom jazere bol u? schvdleny dzemny pldn s d&innostou od 1.1.2001. Tdto rekreaénd zona md
obsahovat ubytovanic a stravovacie zariadenia, Sportoviskd, detské ihriskd, lodenicu.

Daliie aktivity stvisiace s vystavbou a previdzkovanim rekrea¢nych z6n pri jazerdch, ktoré sa pozaduji vybudovat su:
stavebny dvor (jcho umiestnenie edle nie je zndme) poc€as vystavby, nové zberné komunikdcic a pristupové cesty ku
vietkym zariadeniam v rekreacnych zonach, parkoviskd, vystavba nového vodovodu a vybudovanic nového zdroja
pitnej vody, rekonStrukcia elektrickych vedeni, vybudovanic novych vedeni a vystavba novych trafostanic a
vybudovanie kanalizdcic v obciach, rozsirenic COV vo Vojke nad Dunajom a dobudovanie COV v Bodikoch (SIRECO,
2002).

Ako je zrejmé z vy$&ic uvedeného rozsahu aktivit stvisiacich s planovanym zamerom rozvoja rekredcie v inundaénom
tzem{ ajeho blizkom okoli ide orozsiahle aktivity. Ich realizdciou by doSlo k vyznamnym strelom zdujmov
s prioritnymi ochrannymi funkciami inunda¢ného dzemia. Negativne vplyvy na prirodné prostredic mozno sledovat’ uz
teraz a o¢akdvat pocas vystavby navrhovaného rekrea¢ného ziameru. Pomerne rozsiahle by mali byt aj samotné zemné
prdce, nepriaznivé vplyvy sposobi pohyb tazkych stavebnych mechanizmov, budd vznikat” stavebné a komundlne
odpady, zvySend prafnosl, emisic, hluk a vibricic. Vybudovanic rckreaénych objektov a zariadeni si vyziada ako
podmiciujice stavby vybudovanic vodovadnej siete, kanalizdcie s Cistiarfiou odpadovyceh vad, plinuje sa vybudovanie
pomerne velkych parkovisk (aZ na cca 1900 osobnych dul sicasne). Predpokladané vyrazné zvySenie dopravy sposobi
aj zvyScnic emisii a hlukovej zdtaze., Vysoky stav ndvitevnikov mdze v sezone ohrozit Eistolu samotnych jazier
(kapanic, ale najmii vjazd automobilov az k brechom jazier, umyvanic dul, kdpanic psov a pod). Celoro¢né vyuZivanic
bude nabaloval ¢ste d'algic dobudovanic arcdlov, v podstate v rozpore so zdmermi ochrany prirody. MéZe ticZ ddjst
k priamemu  vyruSovaniu Zivoéichov, k zaSlapdivaniu vegetaéného krytu, vytviaraniu bariér pre lokdlny pohyb
ZivoliSsiva a pod., ¢o si nutne vyZiada reguliciu pohybu ndvstevnikov v okolitom tzemt a monitorovanic dodrziavania
stanovenych poziadaviek., Pohyh ndvitevnikov hy mal byt usmerneny iba po vyznacenych chodnikoch do tych
priestorov, kde by ncdochddzalo k nepriaznivym stretom so zdaujmami ochrany privrody a krajiny.

PredloZeny ziamer na rozvoj rekrcacnych aktivit bol uz pripomienkovany a je redlny predpoklad. 7e sa bude v uréitej
modifikovanej forme s pribliadnutim na pripomienky realizovat. Podla predbezného zameru predpokladany termin
zacatia vystavby rekreacnych objektoy bol rok 2002, termin ukonéenia je plinovany na rok 2007 (SIRECO. 2002).
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Projekt novych rekreatnych z6n v oblasti materidlovych jam A a B, teraz nazyvanych Voj&ianske a Sulianske jazero, je
situovany do inundainého tzemia v kontakte s Favostrannou ochrannou hriadzou. Z jeho lokalizdcie v tomto tzemi
vyplyva, Ze musi spiﬁat’ prisne obmedzenia. Severnd strana jazier, kde sa vystavba pldanuje, byva sice v porovnani
s juZnou a vychodnou stranou ovela menej zatipand, avSak aj tu dochddza pravidelne k zdplavdm. Pritom na
zabezpelenie vyZadovanych hygienickych podmicnok pre kiipanie a vodné Sporty by nesmela povodiiova voda vtekat
do jazier, ako sa to stalo aj v roku 2002. Pldnované vybudovanie objektov a zariadeni pre $port, rekredciu a cestovny
ruch predstavuje uréité naruSenie plynulého prevddzania povodiiovej vody. Pripadné vynatie aredlu z inundaéného
tizemia neprichddza do dvahy, nakolko by zdsadne ovplyvnilo kapacitu zdplavového dzemia pod obcou Dobrohost.
Okrem toho sa musi pri vystavbe prihliadat’ aj na vplyv uskuto€iovanych simulovanych zdplav.

V auguste 2002 bol predloZeny na pripomienkovanie ndvrh nového zdkona o ochrane pred povodiami (MP SR, august,
2002). Podla tohto ndvrhu zdkona v aktivnej (pridiaca voda pocas povodne) zdne, kde prebicha vii¢Sina povodfiového
prietoku, je zakdzané umiestitovat, povolovat aprevadzkovat stavby, ktoré moézu zhor§it' odtok povodiiovych
prietokov, vykondvat’ terénne tpravy zhorSujice odtok povrchovych véd, zriad’ovat” oplotenie, Zivé ploty a iné obdobné
prekdzky, zriadovat’ tibory, kempy a iné do¢asné ubytovacie zariadenia vritane pldvajticich a pod. Zostdvajica East’
inunddcie patri do pasivnej zdény, teda do tzemia zasahovaného rozlievanim véd mimo koryta starého Dunaja
aramennej ststavy v menSom rozsahu a je charakterizovand podstatne niZ§fm podielom povodinového prietoku. Aj
v tejto Casti inundidcie je v8ak zakdzané umiestiiovat, povolovat’ a realizovat’ napr. aj ubytovacie zariadema. Tretou
kategériou vrdmci ¢lenenia inundaéného tzemia je potencidlna zdna, do ktorej sa zaraduje tzemie ohrozené
zaplavenim pri prekrofeni projektovanych parametrov ochrannych opatreni alebo pri zivaznej poruche vodnej stavby.
Ohraniéenie potencidlnej zény v pripade sledovaného tizemia prekraduje hranice sledovaného inundaéného dzemia.
V takychto kritickych situdcidch by bolo potencidlne ohrozené zaplavenim aj dzemie medzi ochrannou hradzou
a derivaénym kandlom.

V tejto stvislosti viak treba brat’ na zretel, Ze uz aj si€asny stav vyuZivania tizemia na rekreacné ucely nice je priaznivy.
Dolerajii sp6sob vyuZivania vodnych ploch Vojéianskeho a Sulianského jazera a priPahlého tizemia, kioré lezia priamo
v inunda¢nom tdzemi, je neorganizovany, Zivelny, bez zabezpeCenia hygienickych poZiadaviek, ochrany bezpeénosti
ndvitevnikov a md negativny vplyv na Zivotné prostredie. V priestoroch jazier sa realizuji nevhodné Sportové ¢innosti
(napr. pouZivaji sa vodné skiitre), ktoré dzemie nadmerne zatazuji hlukom a sticasne ohrozuji Cistotu vody v jazerach
aj bezpe€nost’ kipajdcich. Aj v dal§ich &astiach inundagného tzemia spdsobuje neriadend rekredcia environmentdlne
problémy. V dzemi je evidovanych niekol'ko neriadenych sklddok odpadov (len v Bodikoch sid evidované tri neriadené
skladky), vela sdcasnych stavieb rekreagnych objektov je nevhodne umiestnenych a viaceré nemaji stavebné
povolenie.

Iba za predpokladu, Ze sa ddsledne dodrZia vSetky nevyhnutné poZiadavky aregulagné opatrenia, mdzZu mat nové
rozvojové zdamery pre priestor ,,umelého ostrova® aj ur€ity pozitivny prinos. V zdmere sa predpokladd zabezpegit’ este
pred samostatnou realizdciou zameru zlikvidovanie nelegdlnych rekreacnych objektov (cca 400 rdznych starych
maringotiek, Zelezni¢nych vagénov, unimo-buniek a inych nelegdlne vybudovanych stavieb postavenych okolo jazier),
odstranenie a rekultivdciu sklddky odpadu (na ploche 46 000 m’s objemom 184 000 m*), vysadbu povodnych drevin na
severnej strane jazier a likviddciu vietkych vysadenych nepévodnych druhov rastlin. Formy rekredcie by mali byt
regulované a usmernené. Pre miestnych obyvatel'ov bude déleZitym prinosom aj vytvorenie cca 330 novych pracovnych
prileZitosti v rekreaénych zénach (pocas vystavby pdjde o cca 80 pracovnych prileZitosti).
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2 CHARACTERISTICS OF THE AREA

The area ol water regime optimisation is the old Danube riverbed and its lelt-side floodplain, with the Danube arm
system in the stretch between DobrohoSt™ (river kin 1842) and Sap villages (river km 1811) (Fig. 2.1). The floodpiain
lies between the old Danube riverbed and the original flood protection dikes.

Historical changes in the natural Danube environment are a result of geological development and climatic changes
during the Quaternary period. They also include an intensive transport of gravels and sands in the Danube, deepening
and elevating of the riverbed bottom, forming and moving of river meanders, deposition and erosion of sediments,
changes of riverbanks, and frequent {looding of this area.

The first phase ol a complex development of flood protection dikes and regulatory measures in the Danube covers the
period 1759-1914. Regulation of the navigation way started in 1831 and was finished in late 19" century (Fig. 2.2). The
present setting of flood protecting dikes and the riverbed having been unnaturally straightened for the sake of navigation
were constructed after the tlood of 1853. In this way, the present floodplain arose, which we are speaking about. The
flood of 1954, after breaking the right-side dike, devastated the major part of the Szigetkiz Island in Hungary (DUB
1954). The extent of this catastrophe can be illustrated by the fact that a half of the island was flooded and water in the
Bdcs village (district Gydr) rose up to level of the second floor windows. The flood of 1965 flooded the downstream
part of the Zitn)? Ostrov Island in Slovakia. The surface of the area flooded included 71,700 ha of arable land, 114,000
ha of arable land were waterlogged, 3,910 houses were destroyed and 53,693 citizens were evacuated (HRONEC, 1969),
(Fig. 2.3). Flood protection of the arca downstream from Bratislava was included into the Gab&ikovo-Nagymaros
project.

As the International Court of Justice has pointed out, the Project ol Gab&ikovo-Nagymaros system of hydropower
stations “was not only a joint investment project for the production of energy, but it was destgned (o serve other
objectives as well: the improvement of the navigability of the Danube, flood control and regulation of ice-discharge,
and the protection ol the natural environment” (INTERNATIONAL COURT OF JUSTICE, 1977, paragraph 135). The
Gabcikovo part of the Project was elaborated as a way to protect first of all the arcas behind of the flood protective
dikes (mainly the Szigetkoz area and the upstream part of the Zitny Ostrov Island). The by-pass canal leading water to
and from the power station was constructed outside of the floodplain (on the difference from other dams on the Danube
upstream Bratislava it preserved the floodplain in pre-dam slate), Fig. 2.1. The independent experts of the Working
Group of the Commission of European Community stated in their Report of 23 November 1992 (CeC 1992): “In the
past, the measures (aken for navigation constrained the possibilities for the development of the Danube and the flood-
plain area. Assuming that navigation will no fonger use the main river over a length of 40 km, a unique situation has
arisen. Supported by technical measures, the river and flood-plain can develop more naturally”. Besides this, facilities
for permanent supplying the Maly Dunaj (Little Danube), the Mosonyi Duna (Danube) and the river arm system with
water were constructed on both sides. It was expected that by means of the technical measures the water table in the
Danube old riverbed will be maintained at a similar level as occurred in the Danube before its damming. at discharges
of about 1,400 ~ 1,500 m%/s. The old Danube is a term used al present for the 41.75 km stretch of the Danube between
the Sap (river km 1811.0) and Cunovo villages (river km 1851.75). In this stretch, a major part of the flow rate is
diverted throughout the by-pass canal to the Gab&ikovo hydropower station. At presenl, in accordance with the
international Agrecment (rom 1995, the low rales in the Danube old riverbed range from 250 to 600 m'/s, and in time
of flood events even much more (AGREEMENT 1995).

[t emerges (rom the Report of the Commission of the European Communities Tripartite Fact-Finding Mission, dated 31
October 1992, that “not using the system would have led to considerable [inancial losses, and that it could have given
rise (o serious problems for the environment” (FEM, 1992). In pre-dam conditions, sinking of the Danube riverbed
bottom and thus also sinking ol ground water levels existed, Figs. 0.1, 0.2, 0.3. According (o experts of the Commission
of the European Communities (CEC 1992), the discharge in all river arms existed before the Danube damming in
average only during 17 days in a year.

The floodplain arca is situated in the central part ol an intermountain depression, the Danuhe basin, called in Slovakia
“Podunajskd nizina” (Danubian Lowland). The basin consists from Late Tertiary (marine and lacustrine sand, line sand,
clay, sandstone and shale) and Quatcrnary sediments, which since the glacial Mindel epoch are sand and gravel
deposited in the Danube alluvial ffuvial and lacustrine conditions. The tolal depth ol the Tertiary and Quaternary
sediments reaches 8,000 m. The Danube river sediments (since the Mindel cpoch) form the main aquiler consisting of
highty permeable gravels and sands. Tts thickness ranges from a few melers at Bratislava to more than 450 m at
Gabéikovo. Further downstream, downwards the Sap village, their thickness decreases (o several meters. Under this
high permeable aqguifer there is a complex of Tow permeable or almost impermeable older Quaternary and mainly
Tertiary sediments.

The important factors influencing transport of the Danube sediments are the existence of the granite threshold between
the Alps and Carpathians, crossing the Danube in the arca surrounding Bratislava, with an outcrop ol granites in the
Danube River bed. Similarly, stony threshold, predominantly of andesite rocks, also occurs in the stretch between the
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towns Stdrovo/Estergom and Visegrad/Nagymaros, some 160 km downstream from Bratislava. Both hard rock
thresholds are natural geological and hydraulic barriers, steps, in the riverbed. Just downstream (rom Bratislava, the
Danube forms two branches; the Maly Dunaj (Little Danube) in Slovakia and the Mosonyi Duna in Hungary. These
branches, together with the Danube main stream, border two similar islands — the Zitny Ostrov Island in Slovakia, and
the Szigetkdz Island in Hungary. In the stretch between Bratislava and Medved’ov, the Danube formed an inland delta
(in the geological literature called as alluvial fan), through which it once meandered. The “inland delta” has its specific
morphology, characterised by river meandering, accumulation and erosion of coarse gravel and sand, changes in
riverbed slope, etc. The alluvial fan consists of extremely permeable and thick aquifer, capable of carrying and
transferring high volumes of ground water. The Danube flows on the surface ot this alluvial fan (Fig. 2.4). Water from
the Danube penetrates into the alluvial fan sediments and flows downwards as ground water along the Danube and in
the direction towards the Little Danube or Mosonyi Duna. In the lower part, where the slope ol the river and the
surrounding area suddenly decreases to one quarter of its gradient at Bratislava (Fig. 2.5), the ground water flows back
into the Danube via its own river arms, tributaries and drainage canals (Fig. 2.6). All this is a result of reduced
permeability and thickness of the aquifer downstream {rom Gabéikovo,

In the Danube stretch between Bratislava and Sap, the Danube banks were fortified, and flood protection dikes were
built up on both sides. The straightened Danube flows between these dikes and a part of the river arms is also situated
there (Fig. 2.1). Also at present, at times of high discharges in the Danube, water reaches these dikes and he flooded
the area between flood protective dikes. This floodplain is considered to be highly valuable from ccological viewpoint,
and worthy of preservation of its original functions. Besides this, it has irreplaceable functions like translerring of peek
flood discharges, function of a natural polder moderating maximal discharges during flood. Both these functions are
significantly manifested in reduced maximal discharges in the downstream stretches of the Danube. The area has
favourable conditions for growth of natural floodplain forests as well as for timber production. It is aesthetically
attractive for tourists, and, because the arms are with flowing water, it also fulfils the self-purification function of the
Danube water,

Comparison of the ground water regime in 1953 (JURKO 1958), and in 1992-2000 (MUCHA et al. 2001), showed that the
hydrological regime in the tloodplain approximated to the state of the late 1960-ies after (he intake structure al
Dobroho§t’ bringing water into the arm system had been put into operation. However, this cannot be suid about the
drained strip along the old Danube, nor about the entire complex of forests downstream [rom the port of’ Gab&ikovo. It
can be generally concluded that in spite of the realised measures the hydrological regime is partially not suitable. This
concern about 30% of the area of {loodplain forests where the existing state can be improved, for cxample, by means of
overflowing weirs, varying flow rates and artificial flooding.

For a detailed assessment of phytocoenoses, a detailed phytocoenological map in the scale 1:25.000 and :10,000
(§OMSAK et al., 2001, 2002, 2003) was claborated. The map can serve all other biological branches as a background and
also for assessment of the impact of the changes in hydrological regime. This map (SOMSAK et al., 2003) is also
working material for further negotiations about implementation of the Judgement of the International Courl of Justice
(INTERNATIONAL COURT OF JUSTICE, 1997).

When assessing the quality of the present state of any ecosystem and of the way in which it reached the present state,
we must distinguish a purely natural state (original), quasi natural state coming into being naturally, and an
anthropogenic conditioned or even anthropogenic artificial state. When assessing the system river/lloodplain it is to
be stressed that it represents an azonal ecological system, in which the hydrological regime is the deciding lactor.

Although the opinions of experts differ as to what can be considered as natural, hence original and not influenced by
human kind, and to what extent the natural character is suppressed by the anthropogenic interventions, as well as where
the boundary is between the natural and anthropogenic (because the human kind itself is, as a matter of fact, just one
of many biologic species) and between certain pragmatic and conventionally stated limits. A gencral consensus exists
as to the following; if we insist thal the critetion of originality is absence of any human influence, the original
ecosystems do not exist at present, because the entire biosphere is directly or indircctly influenced at Icast by the
anthropogenic changes in the atmosphere. In addition, the global water circulation is also anthropogenically influenced.
However, il the anthropogenic influences are not understood so fundamentally, than il is possible do speak about relicts
of natural ecosystems in the regions, which never earlier in the history of the human kind were a part of the ecumena,
hence which never were directly influenced by humans, inclusively of the extensive exploitation. Then it is possible to
consider as natural onty relics of virgin forest ecosystems in South America or of the virgin (orests ol Siberia, whereas
in Burope, in the best case, only the virgin-like forests having been developed spontancously alter ceasing of human
interventions. As a criterion of such kind of matural character just the preservation of elementary functional
relationships of ecosystem, which guarantee its spontaneous re-naturalisation after stopping the anthropogenic
pressure can be usced. Such nature-like ecosystems again approximate (o the quality ol the virgin ccosystems, Irom
which they are derived. Thus, they can be considered as being nature-close, but not as original

In the case of the river and the floodplain, the hydrological regime is being essentially changed without regard to further
economic exploitation or non-cxploitation of that arca. Floods has been removed [rom the major part of the original

extent of the floodplain, however the water mass remains unchanged and. for (his reason. the dynamics ot the
hydrological regimens is much more intensive. Thus the Moodplain has an unoriginal ccologic valence, as in the
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hydrological and pedological (mainly pedogenetical) parameters. This changed naturalness lcads (o the formation of a
derived ecosystem, which differs from the original ecosystem. If it has possibility of an autonemous development, it
does not regenerate the original quality, but an adaptive one, because its development is delermined by limits
represented by the maintained flood protection of the adjacent territory.

Anthropogenic interventions in ecosystems usually lead to forming islets of natural ecosystems whose further
development and survival are strongly exogenously influenced due to the considerable reduction of their original area.
In the case of a river and its floodplain, an inversion begins in which the primary exogenous (anthropogenic)
intervention leads to a permanent support of the endogenous factor, after which the strong reduction of the original area
becomes decisive for the further existence and development of the ecosystem. In the ecosystem of the floodplain
within-dike area, the selection of organisms favours the stenotopic species bound to this type of hydrologic regime and
pedogenesis. If we theoretically admit a return to the state without flood protection dikes, afler some centuries of their
existence, a spontancous regeneration of ecosystems considered to be close to the natural or original state would not
appear. On the contrary, if we admit, again theoretically, that this deciding factor is excluded [rom the territory, any
benevolently understood naturalness of ecosystems would disappear and its survival becomes dependent of silviculture
measures. A natural forest becomes an artificial forest, incapable of spontaneous regeneration.

These considerations refer not only (o the terrestrial communities, but also to a majority ol the semi-aquatic
communities. On the contrary, the aquatic communities can be considered, in regional context, to be natural or only
partially deteriorated by penetration or introduction of some unoriginal animal species. Changes in all four types of
potamon refer to the proportion of their representations in the water biota resulting from the historical, but mainly the
recent anthropogenic hydrogeomorphological changes.

The present degree of deriving the unoriginality of the natural environment results from interventions of silviculture,
navigation, water management, but also of agricultural and other anthropogenic activities. The more we return to the
past, the higher and more typical the naturalness of this area appears. From the viewpoint of functioning of the
present floodplain, we cannot return to the period before the flood protection dikes were constructed (to the
original state). Therefore we take the 1950s to be suitable for the following comparisons and considerations
about revitalisation.

Vegetation of floodplain ecosystems

Vegetation of floodplain ecosystems is closely bound to the hydropedological conditions influenced by the Danube.
This applies to all types of vegetation, i.c., the expressively aquatic phytocoenoses; the wetland and riverbed types; and
the shrub and tree stands. At the same time, this vegetation is very dynamic. In contrast to climazonal Lypes, this
vegetation is able to adapt within a relatively short period to changing conditions of hydrological regime and gradually
to form other stable ecosystems.

The limiting of the Danube and its arms into the within-dike floodplain caused significant changes. The tloods
multiplied and turbulence of their waters increased. Persistence of such a state for several decades influenced selectively
the whole vegetation, but most evidently the floodplain trees. The hardwood broad-leaved trees like pedunculate oak
(Quercus robury and to a lower degree also ashes (Fraxinus angustifolia) did not wolerate the presence of such waters,
and gradually disappeared from the within-dike [loodplain. Willows replaced thém, first of all by white willows (Salix
alba), then also crack willow (Salix fragilis) and poplars (Populus nigra, Populus alba, Populuy x canescens). The
willow-poplar forests also existed here earlier, but on a considerably smaller surface.

Changes in vegetation also affected the non-forest and aquatic vegetation. Due to stronger and more frequent flooding,
the former stretches of dead arms became again through-flowing arms (eupotamon) and did not allow existence of the
vegelation of stagnant water bodics. Suitable conditions for aquatic vegetation remained only in those arms that were
only temporarily discharging (plesiopotamal) — OTAHELOVA (2001). However, a tapid development of this vegetation
type started in waters and arms of the out-of-dike area (paleopotamal). Development of littoral vegelation bound to
stagnant water bodies covered larger areas, but showed many features of seasonality resulting from (Tuctuation of water
table in the arms (KUBALOVA 2001).

The Moodplain forests had perfectly adapted to such a situation in the [foodplains in the course ol 1950s to 1970s.
Therefore, the first complex report dedicated to soil ccological relationships and (Toodplain forests of the Podunajska
NiZina Floodplain (JURKO 1958) can be laken as characteristic of the state typical for the 1950s, when the degree of
deterioration of the “natural” environment still was inlensive. In the assessment ol subsequent changes, we consider this
state, in a majority of cases, to represent the slarting point representing vegelation close to the natural state (but not
original in the proper sense of the word). Unfortunately, there exist only austere notes aboul the aquatic and wetland
communities of the Danubian floodplain of that period (JURKO 1958).

Further changes in water regime were begun alter extensive channelling of the main riverbed carried out in connection
with the navigation and flTood protection during the 1970s. Gravel excavation from the Danube resulted in the decline of
the water level in the river and a decline ol ground water levels. A tendency forward declining water levels was
continuously supported by erosion of riverbed, construction of dams on the Austrian and German stretches of the
Danube, and by gravel excavation upstream from Bralislava
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Decline of ground water levels before construction of the Gabéikovo project was particularly sensible in the upstream
part of the Zitny Ostrov Island, immediately downstream {rom Bratislava, especially in the Biskupické Rameno arm. In
its direction downward this decline was smaller, bul it was still significant in the within-dike floodplain. Because the
extensive monocultures of cultivated euro-american poplars, but also of autochtonous poplars, had stretched in the
within-dike zone in the years of the Danube riverbed channelling, the impact of the ground water level decline on the
forest communitics was less significant. At the same time (long before the Gabéikovo project construction), the
increment of timber decrecased in the narrow littoral zone, particularly on the gravel riverbank (drainage effecl —
SOMSAK et al. 1995). A more signilicant impact of riverbed channelling was observed in the aquatic and wetland types
of vegelations in the river arm system. Most arms had lowing water only during high water levels in the Danube. The
irregularity of the water flow in the arms, however, resulted in changes in the spatial proportion of the communitics of
the plesiopotamon, parapotamon and eupotamon types. According to the data from that period, the plesiopotamon type
communities predominated there. This statement is also confirmed by recent investigations (OTAHELOVA 2001,
KUBALOVA 2001, SVOBODOVA 1994, MATIS 2001).

Preparation for construction of the Gabé&ikovo — Nagymaros Project required a detailed (loristic investigation on the
whole (erritory along the Danube. During this inventlory, 959 taxa of vascular plants were recorded. Analysis of their
relationships (o habitat (phytocoenotic) groups shows (SOMSAK 1999) that only one third (311 taxa) of these (axa are
bound to floods and high levels of ground water. They are represented by: aqualic and wetland plants (97 species), 70
species of littoral communities (littoral, limose and terrestric eco-phase), and, finally, 194 taxa ol plants, whose life
cycle is bound Lo floodplain forests or shrub [ormations. However, among other species there is a high proportion, they
are also able (o exist, and do exist, in (he phytocoenoses outside of alluvium (Urtica, Glechoma, Alliaria, Symphytum,
Rubus, Poa, Viola, Gagea, Sambitcus, Lythrum, Lysimachia and many others).

Other species recorded during the inventory are bound to ecotopes, which are not and have not been influenced by the
Danube. They are represented, for example, by species ol xerothermic gravels (180 taxa), ruderal sites (190 taxa),
cultures of cereals and root crops (89 taxa), introduced species (72 taxa) and neophytic taxa (43 species). In short, even
68.7% of species recorded exist here without any relationship to the Danube waler (SOMSAK  1999). From the
ecosozological aspect, the remaining 3 1% is of high significance.

In spite of the measures carried out during the preparatory works before the Gab&ikovo project construction, a sensible
intervention into the plant genofond has been made. First of all, the area of populations of many specics was reduced
due Lo construction of the Hrufov Reservoir (Cunovo Reservoir), by-pass canal, seepage canals, clc.

The data on flora obtained before putting the Gab¢ikovo structures into operation were made more precise by a detailed
I g i [ y
inventory carried out during establishment of monitoring plots. UHERCIKOVA (2001) recorded 760 taxa. As mentioned
by UHERCIKOVA (2001), many taxa of rare or endangercd plants (Hottonia palustris, Gratiola offinalis, Senecio
y y g P / ]
paludosus, Veronica catenata, Sagittaria sagittifolia), recorded there in 1950s, were absent. Howcever, there are
preserved localities with an abundant occurrence of the strictly protected species Leicaojunt aestivion,

On the base of literature and from the authentic data gathered by professor Somidk. the state ol the within-dike

tfloodplain between the Dobrohost and Sap villages before the Danube damming can be characterised as follows:

- An extensive complex of willow-poplar forests (Salici-Populetum) of all subtypes adapted to different levels of
ground water, but with a substantially changed composition of woody plants, in which the original woody plants
were replaced by extensive monocultures of cultivars of the euro-american poplars.

- Remnants ol original (natural) willow-poplar communities preserved in terrain depressions and on the hardly
accessible islets (about 10% of the wooded land).

- Negligible (mosaic) arcas covered by the transition {loodplain forests (Fraxine angustifoliae — Populetum albae)
torm about 11.4% of the wooded land.

- A narrow littoral strip of the degrading lorest stands on gravely banks functioning as a drainage system triggered by
the riverbed deepening alter the gravel excavation [rom the Danube (about 3 % of wooded land).

- Tall-grass wetland vegetation on the partially terrestrised and only temporarily discharged arms.

- Negligible extent of aqualic-wetland vegelation of the palcopotamon type in the cut-of arms (Istragov, Ercéd,
Kralovska Luka).

- Seasonal, annual vegetation on the denuded banks of the river arms, dependent on time ol washing

The forest managenient carries out its activitics in the floodplain on an arca of about 3,100 ha. Since the 1960s, this arca
nas been little changed, though somewhat enlarged. Since the 1960s, the Targe-surface monocultures were founded on
the previously prepared soil. In many cases the [ormer dead arms were also afforested after they had been tfilled by
rotting trunks of trees and other wastes alter wood exploitation and stripped soil. Alicady in the [960s, cultures of
introduced poplars were added (o (he main woody plants like white willow, crack willows. black poplar, white poplar
and grey poplar. By 1958, their arca reached about 27% of the existing forest (JURKO 1958). Since 19506, their
proportion rapidly increased and around the year 1981 it reached ca. 80% (VOITUS 1986). AL the beginning, the
sultivars Populus deltoides — monililera® a Populus v curoamericana — robusta® were planted, and later also the
“regionalized clone™ 1-214 bred in laly (NESTICKY ¢t VARGA 2001).
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The Forestry Research Institute in Zvolen — Research Station Gabéikovo has established experimental plots in this area
since 1956. However, their aim was not ecological monitoring, but verification of silvicultural measures in
monocultures ol bred woody plants (plantation spacing, intensity of silvicultural measures). The data about different
poplar clones and willows obtained since their cultivation until the Danube damming conlirmed the assumption that
these (rees and their stands are tolerant to small changes in hydrological regime (VARGA 1993, NESTICKY, VARGA
2001). One argument for the cultivation of the euro-american poplars and their cultivars was an extraordinarily high
timber production. The first data signalled an annual increment of 25 m*/ha. A decrease in the increment of woody mass
was observed, however, in the stands on the left-side littoral strip along the old Danube. The dendroecological
investigations in that strip, however, confirmed decrease in increments a long time before the Danube damming (due to
tiver bottom lowering, SOMSAK et al. 1995).

About 80% of the original willow-poplar floodplain forests, which formed the dominant part of vegetation in thal area,
have a changed composition of woody plants in favour to different cultivars of poplars, and, to a limited extent, of
willows. Only 15-20% of surface covered by forests has an original composition, mainly on the less accessible places
(small islands, terrain depressions). The herbage stratum in most mature (25-30 years old) poplar monocultures does not
show significant deviations from the original floristic composition. This was confirmed by comparison of
phytocoenoses of the original forest and monocultures made in 2001 in the forest district of Gah¢ikovo (KRAINAKOVA
2001). Spreading ol the invasion specics ol the genera Aster, Solidago and Impatiens in[luences the herbage cover.
Absence or insufficicncy of floods supports their invasion.

Terrestrial zoocoenoses

Terrestrial zoocoenoses (JEDLICKA et al. 1999), as communitics of consumers and reducers, are bound in the whole
territory on:

a) amphibiotic and transitional communitics of the associations Rorippo - Agrostietum stoloniferac, Rorippo
amphibiae - Oenanthetum aquaticeae, Eleocharitetum  palustris, Glycerienun maximae, Phalaridetum
arundinaceae, Phragmitetum communis and Potametunm perfoliati, Caricetum gracilis,

b) soft-wood Hoodplain forests Salici-Populetin in different subtypes and degrecs of originality,

¢) transitional floodplain forests Fraxino angustifoliae — Populetum albae,

d)  hard-wood floodplain forests Fraxino angustifoliae — Ulmetum (it applies only for a part of the Forests situated
upstream of the Cunovo dam),

¢) Danubian forest steppe Asparago-Crataegetum.

In the flat lowland parts of alluvia, characteristic communitie$ of species requiring high humidity existed. Due to the
alluvium extent they were not infiltrated in a relatively wide zone by the mesohygrophilous specics. The mutual
pervading of species began only al larger distances from the water flow or at the alluvium margin. Width of the
transition zone was determined by the terrain configuration and mutual competition pressure of species of both major
ecologic groups. However, the position of this transition zone was not stable. It dynamically changed according to
fluctuations of the water level in the river. Such a situation made possible (according to changes in the position of
riverbed, extent of tloods and changes in ground water level) a quick altering of different, but always natural
communities. In the remote past, this situation was typical for the extensive lowland area, hence, also for the wider area
surrounding of the Gabéikovo project.

Forming of the natural gradient of the communities is limited by the flood protection dikes, which cut off a part of
forest standing outside of the floodplain hydrologic regime. In consequence, the community succession outside of the
floodplain has a predisposition to converge toward mesohygrophilous communities of the forest geobiocoenoses ol the
normal hydric series (in sense ol RAUSER & ZLATNIk 1966) or, at disinlegration of forests stand, toward the
communities of the non-forest ccosystems. On the contrary, a part of the communitics in the narrow within-dike zone is
probably exposed o a more intensive mechanic effect of the flood closed into the relatively narrow corridor without any
possibility to spill into the more remote parts of the alluvium. Hence both states differ, at least on a part of the area in
question, {rom the state, which was characteristic of the natural, or anthropogenic negligibly influenced landscape.

The characteristic species, in particular of the initial stages of the so-called softwood floodplain forests and of other
habitats with high soil moisture, are cspecially the strongly hygrophilous gastropode molluscs Succinea puiris, Oxyloma
elegans, Zonitoides nitidus and Pseudotrichia rubiginosa. Differential specics of the moist Lypes ol soft-wood
floodplain (orests (assoc. Salici-Populetunm myosotidetosum to Salici-Populetunt typicion JURKO 1958) are, out of the
species mentioned above, the polyhyerophilous species Carychiunt minimum and the forest hygrophilous species
Arianta arbustorum, Vitrea crystallina and from a part also Urticicola umbrosus. The typical feature of the transition to
hard-wood floodplain forests (assoc. Fraxino-Populetum, Fraxino-Ulmetim) is dominance ol the predominantly forest
mesohygrophilous species which do not tolerate the destroying impact of flood and the long-term watcrlogged soils
(Aegopinella nitens, Cochlodina laminata, Semilimax semilimax, Alinda biplicata, Monachoides incarnatus, Petasina
unidentata, Clausilia pumila, partly also Carychinm tridentatum). The taxocoenoses also consist of the species groups,
which are bound to non-forest habitats or sparse stands of trees or shrubs (Vallonia pulchella, V. costata, Enomphalia
strigella, Cepaca vindobonensis and Xerolenta obvia).
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As a starting stage of the chilopoda taxocoenoses, we can consider, Lo a certain degree, the community [ound in the by-
passed zone before 1993. In individual monitored plots, 9-14 species were recorded. The data on the communities of
Oniscidea and Chilopoda are very similar or even identical with those from the floodplain forests along the Morava and
Dyja rivers on the Moravian and Austrian territory (TAJOVSKY 1999, TuF 2000, ZULKA 1999). They can be taken as
sufficiently characteristic.

The Carabidae taxocoenoses were represented by the characteristic communities of species requiring high soil moisture
(Tab. 2.1), which were not substantially infiltrated by the mesohygrophilous species inhabiting gcobiocoenoses of the
normal hydric serics. They have not been influenced by changes in species composition of the forest stands in which the
original trees were replaced by the poplar monocultures. The reason of this is that the determining factor {or survival of
the hygrophilous Carabids inhabiting the floodplain forests is the presence of any high and dense vegelation cover,
which inhibits drying, and warming of the litter by direct insulations. The Carabids can {ind such condition in the poplar
monocultures older than 10 years, hence during the major part of the presence of the monocultures on a place, as well as
in high herbage growth which developed (irrespective of the floristically undesirable species composition of such
growths) on clearings with soils sufficiently supplied by water.

From the ornithological point of view, the Danubian floodplain forests together with the Danube arm system in the past
represented a territory with a high diversity and density of species, in which many rarc and endangered species bred
(BALAT 1963). The breeding ornithocoenosis of the Danubian floodplain forests, in 1970s and 1980s, consisted of 103
bird species (Tab. 2.3). Among the significant breeders, red kite (Milvus migrans VU) and ferruginous duck (Aythya
nyroca - EN) are to be mentioned. They formed breeding populations of the all-Slovakian significance. Further
remarkable species were little bittern (Ixobrychus minutus VU), black stork (Ciconia nigra), honey hizard (Pernis
apivorus), kongfisher (Alcedo atthis), middle spotted woodpecker (Dendrocopos medins), which formed breeding
populations ol super-regional significance. Among the total of 103 breeders, 3 species were endangered (EN: Ardea
purpurea, Aythya nyroca, Coracias garrulius) and 4 vulnerable (VU: Ixobrychus minutus, Milviey migrans, Nycticorax
nycticorax, Upupa epops).

The Danube also represented a signiticant migration way for waterfowl. In individual years, 25-30 bird species wintered
in the Danube main stream (KALIVODOVA a DAROLOVA 1998, AC et al., 1996). Anas platyriivnchos and Bucephala
clangula belonged to the dominant hibernants. '

The Danube floodplain in the stretch of the river km 1810-1842 deserves extraordinary attention from the nature
protection viewpoint. Since 1989, it was ranked among the significant bird territories in Europe marked as SR-04-
(017) Podunajsko. (HORA, KANUCH et al. 1992, BOHUS 1992), KANUCH (2000) mentioned this area under the name
Niva Dunaja (River Danube {lood-plain). Its international code is IBA 007, national code SR 04. Since 1993 this area is
a part of the territory included into Ramsar Convention List of Wetlands of International Importance
(SLOBODNIK, KADLECIK 2000) and also is a part of a territory of special interests of nature protection Emeral
Network.

The mammal fauna consisted of 49 species. Beaver (Castor fiber), having been extinct in this arca, spontaneously
spread after its restitution in Austria, but in the area in question it does not find suitable conditions. Structural changes
in the taxocoenosis of small terrestrial mammals consisting of the species Sorex aranens, Apodenues flavicollis,
Clethrionomys glarcolus, Sorex minutus, Crocidura leucodon, Crocidura suaveolens, Microtus arvalis, Microtus
oeconomus, Pitymys subterraneus, Apodenius sylvaticus and Micromys minutus depend on the moisture gradient. In the
softwood [loodplain forests, the eudominant species are Sorex aranceus, Apodemus flavicollis and Clethrionomys
glareolus. Their dominance decreases towards more xeric conditions and they are replaced by other specics inclusive of
Microtus arvalis and Mus musculus, which are unoriginal in this area. :

Aquatic fauna
Invertebrate communities of the Danube main stream (eupotamal) in pre-dam conditions
Communities of zooplunkton

In pre-dam conditions (1971-1972) (VRANOVSKY 1974) and in the years 1991-1992 (ILLYOVA 1995; VRANOVSKY,
ILLYOVA 1999), the dominant specics among the planktonic rotatorians of the main stream were, as a rule, (he
euplanktonic species, in particular representatives of the genera Keratella (K. cochlearis). Polvarthra (P. vulgaris, P.
remata), Synchaceta (S. oblonga, S. tremula, S. stylata), Brachionus (B. calycilforus, B. angularis). and in winter also
Rotaria rotatoria. Among the planktonic crustaceans, the true plankton predominated, but in the upstream part of the
monitored arca (at Dunajské Kriviny) the tychoplanktonic (benthic and fittoral species) specics, 1.e. “lalse”™ plankton,
also reached a considerable cumulative abundance and dominance. Among Cladoceras, the dominant specics was
Bosmina longirostris and in some cases also Daphnia longispina and/or D. cucullata. Among the Copepods the most
frequently occurring species was Acanthocyclops robustus co-occurring with Eudiaptonus gracilis or with the specics
Cyclops vicinus and Thermocyclops oithonoides or even with Eurytemora velox (a migrant recorded in the Slovak
stretch ol the Danube for the first time in 1991). Among the tychoplanktonic Cladocera and Copepoda the most
abundant species were Alona quadrangularis and A. affinis and Eucyclops serrulatus respectively.

108



Communities of zoobenthos

The infusorian communities (MATIS, TIRIAKOVA, 1995 a, b) appeared to be relatively poor in number of species and
individuals. The euryecious species (bacteriovorous - Cyclidium glaucoma, Aspidisca cicada, A. lynceus, Glaucoma
scintillans and others) were represented most significantly. The planktonic species were represented in a relatively
small number. Other studied components of the microzoobenthos and meiozoobenthos were recorded only sporadically.
It was caused by lack of suitable substrates, high velocity of water flow, sedimentation of mud, flushing by turbulent
water flow and fluctuating water levels. After floods, inactivation of individuals was repeatedly observed (probably due
to the transferred loxic substances). In that period, the rarely occurring species, e.g. Ophryoglena flava, Tintinnopsis
cilindrata, Stegochilum fusiforme, Frontonia anbigua, Strombidium turbe also appeared in individual localities.

The permanent fauna of macrozoobenthos had a qualitatively homogeneous character in the littoral zone ol the studied
river stretch (KRNO et al., 1999). The dominant species were Eunapius fragilis (Porifera), Dendrocoelum lacteum
(Turbellaria), Dina punctata (Hirudinea), Ancylus fluviatilis, Lymnaea ovata, Bithynia tentaculata (Gastropoda),
Dreissena polymorpha, and Sphaerium corneun (Bivalvia) (KOSEL, 1995a). Among Oligochatea, the dominant species
were representatives of the Naididae lamily and Stylodrilus heringianus (Lumbriculidae). The representatives of
Tubificidac family occurred sporadically. Occurrence of Hypania invalida (Polychaeta) a  Dikerogammarus
haemobaphes and Corophiunt curvispinum (Amphlpoda) was also significant. Some differences were found in the

Danube main riverbed downstream the lowering of the river slope and flow velocities, at Kl'd¢ovec village (SPORKA,
KRNO 1995).

The dominant species in the taxocoenoses of the temporary fauna of the Danube littoral were Baetis fuscatus,
Heptagenia sulphurea, Caenis pseudorivulorum (Ephemeroptera), Hydropsyche contubernalis, H. bulgaroromanum,
Psychomyia pusilla, Brachycentrus subnubilus, and Ceraclea dissimilis (Trichoptera). When compared with the
investigation results from 1980s (KRNO, 1990) we did not recorded several species of Ephemenoplera — Heptagenia
coerulans and genus Ecdyonurus whereas further species (Baetis vardarensis, Heptagenia flava, Ephemerella ignita
and Potamanthus luteus) occurred very sporadically, The species H. bulgaroromanum predominated on the rocky
substrate, whereas H. contubernalis were common on the gravely substrate. In general, the liltrators predominated
(Hydropsychidae, Brachycentrus) there.

The medial part of the Danube main stream (river km 1816) was inhabited primarily by Oligochatca (Nais elinguis,
Chactogaster crystallinis, Propappus volki, Rlynchelmis limosella a Stylodrilus heringianus), hivundinca (Erpobdella
octoculata) and Chironomids (Polypedilum gr. lateum, P. gr. scaleanum, Ablabesmyia gr. lentiginosa a Evorthocladius
rivicola) (ERTLOVA (1968).

Invertebrates of Danubian floodplain arms and temporary waters
Parapotamon (communities of the parapotamal type)

In pre-dam conditions a quantitatively rich zooplankton developed in water bodies ol this type, as a rule during
stagnation of flow in warm period. It consisted exclusively of the euplanktonic species (VRANOVSKY 1974, 1985;
VRANOVSKY, ILLYOVA 1999). Among the rotatorians, the dominant species were some representatives of the genera
Brachionus, Keratella, Polyarthra a Synchaeta, among the Cladocera Bosmina longirostris (ogether with Daphnia
longispina and D. cucullata (in the arms upstream of Gabé&ikovo) or with D. cucullata, Diaphanosoma brachyurum and
Moina brachiata (in the Istragovské Rameno arm - downstream of Gab&ikovo). The other significant component of the
planktonic crustaceans — the Copepods — wére represented in the medial zone only by the true plankton, mainly
Thermocyclops oithonoides and Th. crassus (in the Istragovské Rameno arm) accompanied by some other species.

The microzoobenthos was studied first of all in the Danube river arms (MATIS, TIRIAKOVA, 1992: TIRJIAKOVA, 1992;
SZENTIVANY, TIRIAKOVA, 1994). From the aspect of community structure of microzoobenthos, the river arms cannot be
viewed as a whole. Communities, according Lo their character and changing conditions in each arm, developed
specifically. A common feature of (hese arms in the pre-dam conditions was a gradual long-termed decline of water
level and water flow limited to periods with higher flow rates in the Danube. In the period after cutling the arms from
the main stream, the rich communitics typical for stagnant water occurred there. The arms filled with stagnant water and
flushed during floods showed a high specics number and a high abundance of all groups of microzoobenthos
(Ciliophora, Mastigophora, Heliozoea, Amoebina).

The permanent fauna originally consisted ol the same species as the fauna of the main stream Corophivm curvispinun,
Dikeroganunarus haemobaphes (Amphipoda), Hypania invalida (Polychacta), Stylodrilus heringianus and ol the genera
Psammorycetides and Potamothrix (Oligochacta) (KOSEL, 1995a; KRNO et al, 1999). The dominant groups in the
discharged arm near Istragov, studicd in 1966 by ERTLOVA (1970), were Oligochacta (Potamoihrix moldaviensis,
Tubifex tubifex, Tubifex ignotus and genus Linmodrilius) and Chironomidae (Prodianmesa olivacea, Cliirononis gr.
thummi, Cryptochironomus gr. defectus). In the main arms of the Baka arms system, Dreissena polvinorpha (Bivalvia)
was very abundant on the gravel-sandy bottom substrate, in 1976-1978. Its aggregations were filled by fine sediments,
which were inhabited by a specific benthic community showing a high number of species and abundance (SPORKA,
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NAGY 1998). The high waler level caused a temporary impoverishment of the fauna, but the original community was
able o regenerate within a short period of ca. 35 days.

Before 1960, the temporary fauna of through Towing arms was studied by LICHARDOVA (1958). She described several
taxocoenoses of mayflies (Ephemenoptera) regularly including the species Potamathus litews, Hepragenia sulphurea,
Ecdyonurus aurantiacus, Baetis rhodani, B. fuscatus and Serratella ignita. These specics indicate rheophile conditions
in the arms under consideration. It was also indicated by the trichopleran taxocoenoses (MAYER 1935) consisting of the
species Rlivacophila pascoei, Agapetus sp., Hydroptila sp., Plectrocnemia sp., Neureclepsis bimaculata, Polycentropus
favomaculatus, Hydropsyche spp.. Cheumatopsyche lepida, Setodes interruptus, Potamophylax latipennis, Halesus
spp., Goera pilosa, Silo pallipes and Brachycentrus subnubilus, In the years 1976-1978, 6 specics ol mayllies and 22
species of Chironomids were recorded in the arms of the Baka arm system (SP()RKA, NAGY 1998). In the years 1991-
1992, the temporary fauna ot the through (lowing arms was relatively poor. It consisted of the specics Clocon dipterum,
Caenis horaria, C. luciuosa (Ephemeroplera) and genera Ecnomus, Cyrnus, Anabolia, Athripsodes (Trichoplera).
According to MAJZLAN (1992), the dragonflies Calopteryx splendens and Lestes viridis dominated in the parapotamal.
The Chironomid taxocoenosis was characlerized by the species preferring tlowing water (Cricotopis bicinetus, Tanypus
kraatzi) as well as by the species prelerring slowly flowing or stagnant walers (Dicrotentipes spp.. Polvpedilum spp.),
(KRNO et al., 1999). :

Plesiopotamon (conmunities of the plesiopotamal type)

After flooding the inundation within-dike zone, a community characlerized by dominance ol cuplanktonic specics, in
particular the Copepods Cyclops vicinus and Thermocyelops crassus, formed fauna in this type ol arms. In other
periods, the species characteristic of (he littoral or shallow temporary waters became predominant. Ameng the
Cladocera were lhe species Chydorus sphaericus and Ceriodaphnia reticulata, whereas among the Copepods the
species Megacyclopy viridis, Metacyclops gracilis, Eudiaptomus transylvanicus and Cryprocvelops bicolor.

The microzoobenthos in the plesiopotamal Lype arms [ormed relatively stable communities (MATIS, TIRJAKOVA,
1995a,b).

The bottom in the littoral of these arms consisted of sandy-gravel or mud. On the sandy-gravely bottom, the permanent
fauna was richer. Out ol the Tubificidac family, species of the Naididac family also occurred there, hence, the species
ealing vegetation. The muddy bottom was predominantly inhabited by species of the Tubificidac family eventually by
amphibiotic species of the Enchytracidae family and large species Criodrilis lacuwn and Eiseniella tetraedra (NAGY,
SPORKA, 1990). Other animal groups were also poor in number of species, Gastropoda represented by 14 species being
the richest. Abundance ol most species was very low. Only the crustaccan Asellus aquaticus was recorded in an
increased number in 1992 (SPoRKA, KRNO, 1995). The temporary fauna was represented mainly by the stagnicolous
dragonflics Sympetrum flaveolum, Lestes barbarns, Cordulia aenca, but the semi-rheophilous Plarvenemis pennipes
was also recorded (MAJZLAN, 1992). The Chironomid taxocoenosis was poor in species number and was dominated by
the pollen-philcous species Cryprochironomus defectins and Polypedilum nubeculoswm (KRNO al al. 1999),

In (he Zofin arm, the dominant groups were Oligochaetla and Chironomidae in 1971 (ERTLOVA 1973). The same groups
also dominated in the arm on the Krilovskd Lika meadow in 1981 — 1987 (NAGY, SPORKA 1990). They lound the
highest number of (axa of the permanent fauna in the' littoral zone (with vegetation and without vegetation), while the
medial was little inhabited. The medial zone with the muddy sediments was inhabited predominantly by Chironomid
larvac, which occurred abundan(ly also in the littoral zone of (his arm.

Original iclityocoenoses in the mainstream and arm systems

The original ichtyocoenoses in the main stream and in arm systems in (he stretch between mouthing of the Morava and
Ipel rivers were described by BALON (1966) ol the period 1953-1961. He mentioned (he existence of 56 fish species
and commented on their occurrence. However, investigations made in next three decades showed that number ol the
fish specics occurring in this stretch of the Danube was much higher. So the Danube is much richer in specics than other
Slovakian rivers. HOLCIK (2001) explains this [act by (two circumstances:
[) This streteh represents beginning of the submontane zone, more exactly sad, a (runsition belween the
submontanc and lowland zone, between the hyporitral-epipotamal and metapotamal in the sense ol classification
of ILLIES and BOTOSANEANU (1963);
2) The Danube riverbed declination decreasces there from 0.31 %e (river kim 1880.2) (0 0.1 %..

[t causcs, very heterogeneous Lypes ol habitats to co-occur in a relatively short stretch of the Danube allowing an
ichtyocoenoses rich in species o arise (here,

The same author in his last work (HOLCIK, 2003) states that, up to the present, 76 lish species were recorded in the
Slovak stretch of the Danube, among which 61 species are original, [l exotic and 4 species are invasion specics
spreading from the Danube downstrean.

Anthropogenous interventions aflected the ichtyocoenoses of the Danube. Construction of the dam "lron gates™ on the
Danube downstream limiled occurrence of migrating species. In addition, some allochtonous species have been
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introduced. In the period 1970-1980, when the level of organic and toxic pollutants peaked, the salmonid fish species
sensitive to pollution, as well as the species Cotrus gobio, Phoxinus phoxinus, Alburmoides bipunctatus and Barbus
barbus, almost disappeared. Alter the water quality improvement in 1980-1990, these species reappeared and another
species Neogobius kessleri began to occur.

Connectivity ol the Danube main stream with the arm system favourably influenced the species diversity of fish. As
HOLCIK (2001) stated, the number ol specics, and indices of diversity and equitability, are higher in the main stream and
decrease laterally, in the direction from the main stream to the margins of the inland delta. The causes of this are
different conditions in ecosystems of individual types of water bodies of the inland delta. Without existence of the
inland delta, the number of fish species in the main stream would be lower. It results mainly from the existence of
different types ol spawning places and suitable refuges in the arms, mainly at the time of [Toods. as well as a favourable
food situation in the arms.

A similar evaluation of the original state of the ichtyocoenoses in the monitoring plots and in the Danube mmmediately
before the Danube damming in 1992 was presented by CERNY (1999).

3 FUNCTIONS OF THE TERRITORY

The main hydrological function of the floodplain (inundation area between the flood protective dikes) is to transfer
the peak flood discharges, and to protect the areas behind the protective dikes from flooding on Slovak and Hungarian
territory. The next function is that of a natural polder, whose task is to store a part of the water {rom the maximal flood
discharge in order to reduce the peak maximum flood discharge downstream the Danube. These two tlood protection
functions have the absolute priority. It was the main reason why, when conceiving the Gabéikovo project, the floodplain
zone in this stretch of the Danube was preserved, and why the by-bass canal was counstructed outside of the floodplain,
behind the left side old protective dikes (Fig. 2.1).

In conformity with this hydrological priority the ecological viewpoint is obvious. It is necessary (o preserve the specific
hydrological propertics of the tToodplain between the Mood protective dikes and the aquatic and terrestrial ecosystems
typical for functioning floodplain as well as its numerous characteristic biotopes and ccotopes. In this sense. the within-
dike zone is understood as a system in which the biota represents the central point of interest. Further decisions
about modification of hydrological regime within the territorial extent of the within-dike zone are considered to be
decisive criterion from the ccological short-term, as well as from the long-term aspects. From the viewpoint of the
ecosystem, it is typical that the floodplain is flooded more or less regularly, depending on the [low rate in the Danube. It
is also obvious that, in regard to the preceding development of the riverbed depth, the floods are less frequent than
could be expecled according to Mow rates in the Danube. It is also obvious that in consequence ol this, the water levels
in the old Danube are lower at present and, in addition, that they are reduced due (o transferring a portion of flood water
through the by-pass canal. If the tloods and level of floodwaters have to be typical in the within-dike zone, it is evidenl
that they should occur more often and the water levels have to be higher, namely, up to heights, that corresponded in the
past to the water quantities flowing (hrough Bratislava at the time of {loods. At present, it is nccessary to help by
flooding the floodplain, and to increase the water levels artificially during flooding. This can be done by increasing
water level (impoundment) in the Danube old riverbed, by supplying the floodplain zone with water, and by different
modifications in the arm system, for cxample, by regulating the water levels on cascades between the arms and by
rearranging the system of river branches. As to the dependence of [low rates in the arms on the [low rates in the
Danube, the optimal way to improve the existing stale is using a natural auto-regulative mechanism. The human
interventions are, however, acceptable in critical or special cases.

Besides the hydrological [food protective function, the preservation of specific aquatic to terrestrial ecosystems
typical for the functional floodplain, which would spontaneously converge to the natural state, helongs to the
priority at this territory. Al the same time, it supports fulfilling ol the flood protective function ol this territory and
vice versa,

In respect to the primary position of vegetation in the natural or nature close ecosystems, itsis necessary o stress
that the floodplain ccosystem is very dynamic from the viewpoint of flora and vegetation, hut. on other hand, also
highly adaptable. Even short-tcrm changes in the hydropedological regime (floods, depth of lowing and stagnant
waters, slope of arms, ground waters level, physical and mechanical propertics ol soils. cle.) trigger changes in
vegetation structure, These changes are very fast and range [rom one year (annual littoral phytocoenoses), to several
years (wetland vegetation), and 10-20 years at the vegetation of moist and humid types ol floodplain forests. At the
same lime, these changes and adaptations do not exceed the genceral variability range of the floodplain forests,
but run exclusively within them. Hence, these changes have a quantitative nature. Changes ol quality, i.c. extinction
ol a vegetation type or a plant population occur only exceptionally. It was illustratively demonstrated by prognoses ol
changes made alrcady in connection with the Gabcikovo-Nagymaros project  (JURKO 1976) or the Wollsthal dam
project (SOMSAK 1994). In both cases, it was stated that the expected changes would have only a relative character. Tt
means that where the ground water level would decrease, the drier types of floodplain forest would appear, and
viee versa. However, the changes in hydropedological regime cannot exceed the existential timit of vegetation ol



floodplain torests (permanent drying, permanent flooding of ecotopes). Such a state began to be observed since early
1970s (regulation of the Danube inclusive of deepening its riverbed) up to the Danube damming in October 1992, Then,
in May 1993, the supplementary system for supplying the floodplain river arm system with water was put in operation.

In respect to extraordinary dynamics, and, at the same time, high adaptability of vegetation in {loodplain area, it is
difficult to define and ideal - optimal hydrological regime. Based on the predominating opinions of most experts, the
hydropedological conditions existing in 1950s and at the beginning of 1960s, when about 70% of vegetation of
this territory consisted of natural or quasi-natural phytocoenoses, can be considered optimal for the Danube
floodplain, the zone between the flood protective dikes (Fig. 2.1).

From the point of view of forestry, it is, of course, possible to speak about the same woody plants, which form the plant
communities - ecosystem edificators. However, the deciding criterion is timber production. Another criterion is a state
of good health for forest trees and whole stands (VARGA et al. 1997). An extraordinarily significant indicator of the
health of forests is a change in the forest tree foliage (OSZLANYI 1995, 1996, 1999).

In the past, the within-dike zone was an object for inlerest of hunters, anglers, tourists (walkers and cyclists), as well as
other visitors, searching for bathing and water sports possibilities. After 1999, still before finishing the Gab¢ikovo
project, but already under new conditions of ownership relations, several development projects were elaborated for the
territory between the old Danube- and the by-pass canal. Their aim was to search for solutions involving further
development of this territory with regard to its unique natural values. At present, individual forms ol recreation prevail
here. Opening of the Slovak part of the international cyclist rout (in 1995), which uses Gabéikovo project dikes
(reservoir and by-pass canal) and also old flood protecting dikes, improved tourism and recreation possibilities.

4 NATURE AND LANDSCAPE PROTECTION - STARTING POINTS AND LIMITS FOR
NEW SOLUTIONS

Act No. 543/2002 defines nature protection as "limiting of interventions, which can endanger, damage, or
destroy life forms and their conditions, nature heritage, appearance of landscape and reduce its ecological
stability, as well as relieve of impact of such interventions. Nature protection also includes care of ecosystems.

The water regimen is the basic abiotic tactor limiting the functioning of the floodplain ccosystem. In spite of the fact
that supplying the river arm system with the water, using the intake structure at Dobrohost’, offers inflow of sufficient
water for some components of biota, it does not assure a sufficient dynamic of water levels, erosion. and accumulation
processes in the within-dike zone. The present artificial, water regimen does not follow the natural range of water level
tfluctuations. During simulated floods, water overflows the terrain only locally. Stagnant or slowly flowing water does
not cause erosion, does not transport and subsequently deposit material (suspended solid, sand and gravel, decaying
organic substances in the form of detritus and debris), and these natural processes are not in balance there.

After the change of water regime, the most conflicting factor from the viewpoint of nature protection is forestry
(silviculture). In this area, regarding natural conditions, the softwood floodplain forests are cultivated. Since 1950s, the
original stands of the association Salici-Populetun are replaced after clear-cutting almost exclusively by monocultures
of hybrid poplars Populus x canacdensis and other cultivars.

The water levels and tlow rates were measured on several stations (Fig. 4.1). The Fig. 4.2 shows [luctuations of flow
rates in the Danube at Bratislava and Komdrno. The regression line shows that the long-term changes in flow rate are, at
least at Bratislava, negligible. The average annual discharge at Bratislava is 2025 m¥/s. The lowest measured discharge
was 570 m“/s, the largest one 10 400 mYs (10390 m'/s al Bratislava-Devin in August 2002). The cxpected discharges
with occurrence probability once for 100, 1000 and 10,000 years are 10,600 (after flood in 2002 this valuc was
corrected Lo 10,000 m]/s), 13,000 and 15,000 mYs, respectively.

The maximal discharge in August 2002 at Bratislava-Devin was 10,390 m'/s, at Medvedov 9,420 m*/s and at Budapest
8,250 m*/s. The difference of 2,140 m*s between Bratislava-Devin and Budapest was nol causcd by a break of dikes
and flooding a territory as happened in 1954 and 1965. Downstream of Gabéikovo, the rivers Vih. Hron, Ipel” and some
other smaller tributaries on the Slovak and Hungarian side mouth into the Danube. At the time of the [lood they also
had increased discharges. The diflference between the maximum {lood discharges between Bratislava (together with the
discharges of its tributaries) and Budapest represents the decrease of peak tlow due to the anti-fTood conception of the
Gabéikovo-Nagymaros Project. Ground water slorage played also an important role here.

The water sources for floodplain arc as follows: first of all the Cunovo dam with the hydroclectric station allowing an
discharge ol 400 m's, the regular weir and the weir in inundation at Cunovo (the discharge through the Cunovo dam
can he continuously regulated up to the value of 11,200 m'/s); intake structure into the Mosonyi Duna with a capacity of
40 m*/s (a part of its water also supplics river arms on the Hungarian side); intake structure al Dobroho$t” with a
capacity of 200 mY/s; and the water seepage from the Cunovo Reservoir which is estimated to 30-50 m'/s. Impoundment
of water level in the old Danube (for example as at Dunakilili) offers to the floodplain river arm system water fTowing
in the old Danube. Impoundment would additionally increase (he ground water level. According (o International
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Agreement of 1995 (AGREEMENT 1995), the minimum and maximum discharge through the Cunovo dam is 250 and
600 m*/s, respectively.

Before the closing and separation of the arms from the Danube, hence still before the concentration of all water into
the Danube main stream, but already after straightening the Danube, and after construction of the fTood protection dikes,
the water continuously flowed throughout the arms on the Slovak and Hungarian side, even in the periods of low flow.
The data about this are preserved in the publication of MUCHA, DUB (1966), Tab. 4.2 and 4.3. The basic data about the
flow rates are illustrated in the Table 4.4. For comparison with the levels, when the arms were permanently through
flowing (Tab. 4.2 and 4.3), we also give the typical discharge situations in the arm system from the later period, when
the arms were closed and, as the matter of fact, separated from the Danube (Tab. 4.5). Some discharge situations,
mainly at lower discharges, can repeal several times a year.

The following conclusions can be derived from the above tables:

- Before the fortifying and raising of the Danube banks and before the closing of the river arm inlcts (before 1962),
the water flowed in the arms at any water level in the Danube main stream; in some places the waler {lowed into the
arms and on other places tlowed out from them, on both the Hungarian an Slovak sides. In the main river arms the
water never stagnated.

- Before putting the Gabé&ikovo project into opemtlon but already at the stale of the Danube nvubud in 1980, the
water flowed in almost all arms only when the discharges in the Danube exceeded 3,500 m */s. Such a situation
occurred only about [7 days a year (CEC 1992). In some main arms, the water flowed when the discharges in the
Danube exceeded 2500 m'/s. Such a situation lasted only about 3 months a year. The statc immediately before 1992
was probably a little worse than that described by the CEC report.

- The typical high discharges occurred in summer, mainly in June and July, when the water flowed in the majority of
larger arms, in the pre-dam period.

- The typical low discharges occurred in October, November and December, when the water usually did not flow and
stagnated in a part of the arms, while some other parts of arms were dry (state before 1992).

- The ratio of the maximal average monthly discharge in summer and the minimal average monthly discharge in
winter in the Danube is 1.93. The discharge in summer is about twice as large as in winter Tab. 4.3.

- The regime of water flow in the arms always depended on flow rates in the Danube. This was influenced by
fortification of the Danube riverbanks, height ol the bank spillways and inlets of original arms, as well as by the
level of the Danube bottom.

- Similarly, the ground water level, mainly in the river close zone, but also in a wider territory, always depended on
the water level in the Danube and was influenced by the water level in the arm system.

The occurrence probability of discharges in the Danube exceeding 4,000 m?/s is important for the water regime in the
floodplain. According to Tab. 4.5 this value represents discharges at which the water is flowing in almost all arms. In
the Slovak side arms, it corresponded (o discharges of about 60-70 m s in the pre-dam u)ndlllom HoLCIK (1992)
states that in the past the whole within-dike zone was flooded at the discharges of 4500 ny ‘/s. Table 4.6 presents
maximum monthly discharges in the Dunube al Bratistava. The discharges exceeding 4500 nv ‘s are made expressive.
The table shows that the highest discharges are expected in July and August, rather than in March, whereas the lowest
discharges are expected in October and November.

For flood flow rates measured at Bratislava diagrams were constructed. The course of tloods is represented in Figures.
4.9a — 4.9D as lines of discharges in time. They show that they are very steep at the beginning. At the same time these
curves also define the course and duration ot floods for a concrete state of the tloodplain and the Danube banks. These
data, plus some data in further tables and figures, represent the auxiliary data for simulating the natural ood in the
flood plain system. The figures show that the beginning of Danube floods is about twice as fast than (heir fading away.
In the arm system, (he beginning increase of water levels during floods, the increase of water levels occurring mainly
after over-spilling the riverbanks, will sull be faster and the decrease of waler levels after floods will be slower.

Low cascade dikes, forming a series of blocks across the within-dike zone, regulate the water level in the floodplain
river arm system. In the dikes there are sluices for the regulation of the water level (Fig. 4.10). These lines of cascade
dikes (A (o I) are raised, fastencd forest ways, built up in the past, and they are inconspicuous in the terrain. The water
level at the cascade dikes, which arc often situated in the places of previous dikes, were established so that the water
levels correspond approximately to the water levels recorded around the year 1960.

Water temperature is an important ecological factor influencing management of simulated (loods. Fig. 4.12 shows, in
a long-time scale, the daily (Tuctuations of water temperature in the Danube at Bratislava (MUcHA et al. 1994). This
figure shows a closc correlation of the temperature with the calendar date. Figures 12 and 4.13 shows, [or examplc, that
water temperatures of 10°C occur in the Danube on average around 20 April with a possible dispersion from 22 March
to 15 May, whcn the average {low rales arc, according to Fig. 4.5, ahout 2,500 m/s, minimal discharges ranges from
1,000 to 1,500 m*/s and the flood discharges could reach almost 7,000 m’ *s. Expected probability of lood occurrence is
given in Fig. 4.7.

- . . - . . ~ 3 . . st
Flood discharge is defined as a discharge exceeding the value of 6,000 m'/s at Bralislava. This corresponds to the 1°
degrec of the flood protection activitics. In case that there is in the Danube a higher discharge that can pass via the by-
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pass canal and Gab¢ikovo hydroclectrice station, surplus water is discharged into the old Danube and its inundation. The
Gabeikovo project has been projected to stand the 1,000-year water discharge without endangering the [lood protection
and prescribed flooding security. It corresponds to the discharges reaching at Bratislava 13,000 mYs. The maximal
(total) discharge capacity of the Cunovo dam structures in the direction towards the Danube floodplain within-
dike area amounts 11,200 m’/s [VODOHOSPODARSKA VYSTAVBA &. p. 2000 p. 61, (Provisory management regulation)].
This is the discharge, which is to be taken into consideration in the old Danube and its floodplain. The maximum
discharge of 8 wrbines of the Gabéikovo hydmcluclric station amounts 3,800 mY/s under conditions that in the Danube
at Bratislava discharge reaches 10,000 mYs and it declines at the higher discharges. At a 1.000-year flood with
dlschcug,cx of 13,000 m'/s in the Danube, the dischar ge threugh the Gabéikovo hydroclectric station decreases to 3,160
m'/s. 1f the navigation locks are open, they allow releasing additional discharge of 2,800 m's. In such a case, (he by-
pass canal is able (o lead in total a discharge of 4,000-4,500 m%/s. The discharge trough of the Gah&ikovo power station
depends on the number of active turbines, discharge through the navigation locks, as well as on the water level
downstream of the station, which is al present higher as projected.

Let us repeat that the real maximum discharge that is to be considered in the old Danube and in the within-dike
floodplain zone with its arm system moves around 11,200 m¥s. It is a short lasting discharge ol the flood
culmination. However, the lower, but long-lasting discharges are also dangerous, as shown by the flood in 1965, The
real discharge in the old Danube at a 1000-year flood can be estimated and expected (o be 10,300 m's.

For flooad protection in winter, regulation of discharges into the old Danube, the middle weir of the Cunovo dam is used.
In co-ordination with the Dunakiliti dam, it allows suitable velocity of water flow and passing (he ice Toes, Freezing of
water in the old Danube is not expected, because the old riverbed is supplied with the warmer ground waler in winler.

The diverting of Mood discharges through the (loodplain must be done under the condition that the level of the
floodwater should not exceed the level that would have been reached without construction of the Gabéikovo project. Tt
means llmt in any possible alternative it must be calculated with discharge in the Danube at Bratislava minus 3,000-
4,000 m'/s flowing through the by-pass canal (under the presumption that the turbines arc working and the locks are
open). At present, without regulation of the Danube riverbed downstream of Gab¢ikovo in accordance with 1977
Treaty, the function of turbines is substantially limited at the discharges cxcecding the 100-year Danube walter
discharge. )

In order to obtain an adeqguate picture of a flood situation, let us assume the following hypothetical but realistic
consideration. Assume that a discharge ol 10,000 m/s can be released through the Cunovo dam during the hypothetical
1000-ycar tlood (possibly a larger flood as [000-year [lood occurred in the year 1501). Then we assume, that the
discharge capacily of the Danube old riverbed, floodplain, and its arms, should be close to the state existing during the
flood of 1954, ol course, with better [lood protection measures inhibiting secping and breaking of dikes. The situation
that would arise under such circumstances can be seen in the example of the flood of 1965, when about 90,000 ha were
[looded, 693 houses were destroyed and 3,170 houses were damaged in Hungary by increase and scepage of ground
walers above the surface, and this in spitc ol the fact that the dikes withstood the load (HRONEC, 1969). We stress again
that the dxikc on the Hungarian side did not break in 1965. And still the discharge in 1965 in the Danube did not reached
10000 m"/s.

It the discharge capacity of the old Danube will be in the state, which existed before 1992, it will have such carrying
capacity. If the water level in the old Danube would be impounded, e.g. by underwalter weirs, they must be constructed
in a way not to increase water level during the [Toods. It the old Danube riverbed would be narrowed or partially grown
by vegelation, it is necessary Lo find a method (o lead more water through the river arms and over the (loodplain surface.

Theoretically it is possible to increase the discharge capacity of the river arms. The more we would wish to increase the
discharge capacity of the main river arms, the more we would have to dredge their bottom, widen the arms and lortify
their banks. It is impossible to form a meandering arm, which would be able to take the whole required (lood discharge.
The hydraulic gradient of such meandering arms would be hall of the gradient in the old Danube, The flow velocity in
such arms would be considerably lower. The discharging profile of the meandering arms should be considerably larger
than that of the old Danube in 1992, Such an arm or new meandering Danube would be neither natural nor the Danube.

Part of the (loodwaler can low over the floodplain surface. From an ecological viewpoint there are no objections
against an increase in the extent of meadows maintained by mowing or grazing. By mcans of modelling. it would he
possible (o find (he most suitable spaces ("hydraulic corridors") for leading water during the lood. They would be
delorested and maintained in such state. However, we cannot use for (his purpose the stands growing on the arm banks,
because they play a role of bio-corridors and shadow the litoral. There are principal objections against the so-called
hydraulic forests (sparse canopy and removal of shrub stratum). Leading of the water over the Hoodphain surface means
that a part of this floodplain must remain without tree vegetation and the terrain must have a corresponding declination
to Tead large water amounts. [t is also neeessary to aceept erosion of the terrain surface. The old Danube is ready (o take
such a function over,
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Limiting factors of further considerations

The first limiting factor is the maximum flood discharge, which should pass through the floodplain. Its water level
should not exceed the levels occurring in the pre-dam conditions. The second limiting factor is discharge in the old
Danube and its regime. The natural regime was as follows: The average low discharge in December is approximately
the half from the average high summer discharge in June, Tab. 4.4. This relation should be preserved in a way that
considerably morc water will {Tow in the old Danube during the growing season than in winter. According to the
Slovak-Hungarian Agreement of 1995 (AGREEMENT 1995) such discharges correspond at present Lo the minimum of
250 m'/s and maximum ol 600 m%s. The discharges may include all water that cannot be passed through the by-pass
canal. The Hungarian side (December 1999) deflines the ccologically minimal discharge in the growing season as 400
m/s and in winter considerably less. On the other hand, at discharges exceeding at Bratislava 4,000 m*/s and not
reaching 6,000 m'/s, the water level in the arms and in the floodplain should reach the values occurring here in the pre-
dam conditions. It means simulation of llooding the floodplain in relation to discharges in the Danube at Bratislava.
Based on the present experience, the Hungarian side intakes about 130 m'/s water from the Danube into its arm system
though it could intake considerably more. Similarly, the Slovak side supplies its arm system usually by less than 100
m/s. At the beginning, we can assume that about 200 m*/s water can be put into the arm systems on hoth sides without
the necessity (o build up and fortify the main (meandering) arms. The discharges in the arms can be gradually increased.
A total discharge of 400 m'/s can be taken as a desirable value, which can be, but inevitably must not be achieved.
However, such discharge will need regulation of the banks and dredging of the bottom, in case we create a unified
system of a single meandering new riverbed. If we do not create such a system, but we reconnect the arms with the old
Danube riverbed, the discharges into the arms may considerably differ in individual stretches of the old Danube
riverbed and its arms. The discharge of 400 m'/s can be accepted as a limiting discharge (or the arms in the growing
season. It can be reached gradually, more in a natural way, and it must not be reached at once. by means of regulation
and dredging of the present existing arms. Any larger discharges in the arm systems would require expensive works,
whose results might contradict ecosozological concepts, because they would require crealing a riverbed profile and
fastening of banks, that would correspond to the pre-dam Danube at low water discharges.

Requirements ol the {food protection measures are evident from the previous data. If not, a completely new riverbed for
the Danube should be realised, than the old Danube riverbed together with the {Toodplain surface, within the protective
dike zone, must allow (o lead that part ol the discharge, which cannot pass through the floodplain arms - a new Danube
riverbed (new eupotamal). Tn such a case, the old Danube riverbed must be maintained in such a way, which assures
existence of the same discharging prolile as in the pre-dam conditions. In the case of solution without the water lable
impoundment, it means a regular removal of spontancous growth. In the case of solution with water level impoundment
to a level covering the whole riverbed (a state which corresponded to discharges of 1,000 - 1,300 ms in the pre-dam
conditions) it means only a minimal cleaning and maintaining of the old Danube riverbanks.

In the case that the old Danube overtakes the lunction of leading the [lood discharges, there will be minimal
requirements to the arm system in connection with the flood protection measures. As (he matter of fact, they will
be almost the same as at present. Probably, some minimum terrain regulations will be necessary in selected places along
the banks of the old riverbed. It also applics when discharges into the arms will be a litle higher. However, any such
proposals must be verified by means of numerical modelling.

In the case that the old Danube should not be preserved in the pre-dam form (for example partial raising and narrowing
ol its river bed), than it is necessary Lo {ind a new space for leading the flood discharges in the area between the right-
and left-side flood protection dikes. The proposal must he verified by means of modelling and subsequently realised
before starting (o raise the old river bed and belore its natural terrestrialization.

5 STATE OF THE NATURE ENVIRONMENT 10 YEARS AFTER THE DANUBE DAMMING

When speaking about the influence of the Gabé&ikovo project and the underwater weir at Dunakiliti on environment and
naturc, it is clear that the main role is played by the ground water level fluctuation in the geological profile of aquifer.
It determines the capillary height and changes in availability of the ground water for the soil and root systems of plants.
For agriculture it is important, [irst of all, whether the ground water level reaches sediments showing a good capillary
elevation.

In the territory of Szigetkéz and Zitny Ostrov I1slands the depth of border between the gravely stratum and covering fine
sediments or soil is an important factor lor interaction between the ground water and soil moisture. It is optimal for
agriculture. when the ground walcr level in the growing scason reaches the line soil sediments. A high level of ground
waler and its fluctuations in the (Toodplain arc welcome, because such a state is suilable for the typical alluvial biotopes
and is naturally regulated by the river arms. The ground water level directly influences the soil moisture, especially in
the vegetation period (Fig. 5.4).

The soil moisture (Fig. 5.1) is influenced mainly by the water level in the Danube, in river arms. by precipitation and
air lemperature (Fig. 5.2). For cach monitoring plot. a map in the scale of 1:10.000 has been claborated. The
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equipotential lines represent the ground water levels in the years 1962, 1992 and 1995 (HLAVATY, CAMBEL 1995), (Fig.
5.3).

In order to emphasisc the time and depth relationships of soil moisture, diagrams, in which the abscissa represents time,
the ordinate depth, and the humidity levels are expressed by colour, have been elaborated (Fig. 5.4). The brown
shadows express the moisture deficiency and inaccessibility for the plants; the green and blue colour means sufficient
soil moisture; while the violet shadows express high soil moisture and soils fully saturated by water (usually below the
ground water level). Ticks at the upper scale of the diagram mark time of measuring. Fluctuation of the ground water
level is plotted in the same depth scale. The diagrams show a strong influence of ground water level fluctuations on
the soil moisture. Besides this, it is possible to recognise impact of precipitation or irrigation, seasons with a high
evaporation, and to draw the general conclusions about changes in soil moisture. It can be seen. how the soil moisture
reflects the geological profile, structure of sediments and influence of the capillary barrier. The "moisture" measured
under the ground water level reflects individual strata porosity and proportion of fine-grained malcrial. Among the data,
the dates of the Danube damming, supplying of the Slovak part of the arm system with water and beginning of
supplying the Hungarian river arms with water are set off,

Ecological conditions of the floodplains are in addition determined by a sufficient input of nutrients. Nitrogen,
phosphorus, carbon, hydrogen, oxygen, and sulphur belong to the most significant nutrients for the water and soil
organisims. The main role is awarded to phosphorus and nitrogen. Out of these clements, potassium, calcium,
magnesium, iron and manganese are necessary for water organisms. Less significant are zinc, copper, cobalt, some
organic complexes, vitamins and other substances. Conditions could be evaluated also from the viewpoint of plant and
timber production, for which the macronutrients like carbon, hydrogen, nitrogen, phosphor, sulphur, potassium,
magnesium and micronutrients like iron, and manganese, zinc, copper, boron and molybdenum are signilicant. In this
connection, the simulated flood crealion of quasi-natural conditions is emphasised.

Most elements and compounds are naturally present in the Danube water in sufficient quantitics and are not a limiting
factor for survival of water organisms. The total nutrition value of the water (water nutrition potential} is determined
not only by the sufficient quantity of the nutrients, but also by their mutual proportion, mainly by the phosphor/nitrogen
ratio.

Fig. 5.5 shows the important hydrological characteristics; dynamics of water (emperatures and discharges in the
Danube; and tluctuation of the water table in the Cunovo Reservoir. Fig. 5.5a shows that course of temperatures has a
regular sinusoid character (see also Fig. 5.9) with maximal temperature in summer and minimal in winter. Fig. 5.5b
identifies the periods with increased discharges and flood states, or periods of minimal discharges in autumn.

Nutrients in floodwater could be divided in dissolvable nutrients; nutrients in the form of suspended solid materials;
nutrients bound to suspended solid materials; and nutrients bound to riverbed sand and gravel.

Floods may influence dissolvable nutrients only if its concentration is diluted (snow thaw) or, in contrast, if they are
added to the water during flood (surface flush and run-off after strong rains).

Quantity of suspended solids depends on the (fow velocity and on the place of their releasing, [or example a (lushed
water reservoir (dams constructed on the Danube in Austria and Germany).

Quantity of transported gravel and sand depends on flow velocity and continuity of the river (discontinuity mainly
dams, lakes, overflowing dams etc.). As to the content of nutrients, the transported gravel and sand have only a small
significance. In this regard, the substances dissolved in water and substances bound to the line suspended solids have
large significance.

Comparison of profiles upstream and downstream of the Cunovo Reservoir shows that passing ol the water (hrough the
reservoir does not cause significant changes in dissolvable nutrients, pH and water temperature.

Concentration of nitrates in the {lowing Danube water changes in the course of year in dependence on discharge,
content of organic substances and biological activity (compare Fig. 5.6 and Fig.5.9). A higher content ol nitrates occurs
out of the growing scason, in winter, and during the spring. The lowest content occurs usually in the lale summer and
carly autumn,

The content of phosphates shows similar scasonal fluctuations as the nitrate content. The water in the vicinity of the
intake structure of the arm system contained about 0.2 mg/l in 1995 (Fig. 5.6). It shows that the phosphate content in the
Danube waler is mostly sufficient and does not inhibit the biological processes.

The basic schemce of the carbon circulation in waler ecosystems begins in the atmosphere, from where carbon is taken
by the producers, which pass it to the consumers. The carbon passes from these two trophic levels (o the destruents. The
carbon present in the inorganic form as CO; is assimilated by algae. Biochemical oxygen demand (BODj5) characterises
indirectly the content of organic substances, which arc subjected to aerobic biochemical decomposition. Values of
BODs in the Danube water fluctuate in a long-term scale in a range of 1 - 3 mg Oyl and arc influenced more by
momenlary discharges than by scasonal inlluences (Fig. 5.5 - 5.9).
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The dissolved oxygen in the Danube water comes from the atmosphere and from the photosynthetic activity of water
plants. Oxygen ditfusion from the atmosphere into the water depends mainly on the water temperature (Fig. 5.7). The
average fluctuation of oxygen concentrations ranges {rom 8 to 11 mg/l (Fig. 5.9).

The electric conductivity of water depends on quantity of dissolved substances dissociated on ions. Together with the
index of the total content of dissolved substances it represents a group index characlerising the content of different
substances in the water, without identification of their origin and kind. Fig. 5.8 shows, that both indices have an
expressively seasonal character depending mainly on discharge in the Danube.

The water temperatures have an overall influence on the velocity of metabolic processes. The temperature optimum
of most water organisms lies in the range of 10-30°C. Water temperature in the Danube fluctuates up to 20°C (Fig. 5.5).
As apparent from Figs. 5.5, 5.7, 4.12, 4.13 and 4.14, water temperature in the Danube reaches 10°C as late as in March-
April. In the Danube arms, the water overheats and, in sunny weather, the temperature of the slowly flowing or stagnant
water can reach considerably higher temperatures than in the main stream.

The water pH (Fig. 5.7) can essentially influence the existence of the water organisms. In flowing arms the water pH
corresponds with pH in the Danube, whereas in the arms with small discharge or with stagnant water pH can
considerably decline under certain temperatures.

Concentrations of other dissolvable nutrients, i.e., potassium, calcium, magnesium and sulphates, have a similar
seasonal dynamics as the concentrations of nitrates and dissolved oxygen. Maximum values occur in winter and in early
spring, the minimum in summer.

Content of nutrients transported in suspended form are characterised by the total content of insoluble substances
(Fig. 5.8). Solid substances settled on the bottom or transported by water contain the inorganic and organic fraction
representing food for different organisms. In the less populated regions the inorganic fraction predominates, while in the
industrial or densely populated regions the proportion of organic substances is higher. The Danube water has a low
content of organic substances (Fig. 5.6, 5.9). During flood these substances contribule to terrestrialization of the arms
with small discharges or stagnant water. As apparent from Fig. 5.8, the content of insoluble suspended materials is
highest at Bratislava. In the downstream direction their content gradually decreases due to sedimentation of coarse-
grained suspended solid materials in the Cunovo Reservoir. In the Cunovo Reservoir. at the profile of
Rusovce/Kalinkovo, the content is lower, approximately as high as in the Danube at the Dobrohost village and at the
intake structure in Dobrohost’. Comparison with the Fig. 5.5 shows that the content of suspended solids at Bratislava,
and consequently also in the downstream direction, significantly depends on flow rates in the Danube. Extremely high
contents of insoluble substances occur during floods.

Transport of suspended solid materials depends on discharges and thus tlow velocity. Fig. 5.10 shows model
distribution of velocities in the Cunovo Rescrvoir for different discharges measured at Bratislava: a) 1950 m'/s, b) 3.200
m'/s, ¢) 6.200 m/s all by discharging 400 m%s through the Cunovo weir into the old Danube al the water level of
131.10 m above sea level (KLUCOVSKA, TOPOLSKA 19954, 1995b). The figures show conditions for transport of the
suspended solid material (sedimentation, erosionfascending) in the reservoir at different discharges. They also show the
influence of the hydraulic guiding structure (shallow dam in reservoir) at Samorin. The highest {low velocities occur in
places of the Danube original riverbed in the navigation canal. Fig. 5.11 shows modelled change in concentration of
suspended solid materials depending on the discharge at Bratislava (KLUCOVSKA, TOPOLSKA, 1995a, 1995b). The
highest concentration of suspended matters occurs at all discharges at Bratislava. At the average discharge of 2,000
m?/s, the concentration of suspended solid materials at Bratislava is 23 g/m” water (23 mg/l) while the concentration in
the intake structure into the arm system at Dobroho3t is about 0.8 g/m’. At the flood discharge of 5,000 m/s, the
concentration of suspended solids at Bratislava amounts to about 120 g/m‘], while at Dobrohost’ it increases to 65 g/mJ.
During floods the fine-grained sediments, deposited in the Cunovo Reservoir, release in the places with the higher flow
velocities (Fig. 5.10).

The model solutions show that flooding ol the arms during natural floods offers a larger input ol nutricnts in the form of
suspended solids, because the walter contains about 80 times more suspended materials than at average flow rates in the
Danube. It would be even higher in the arms reconnected with the old Danube riverbed.

Granulometric characteristic of the suspended solids depends on flow rates in the Danube and in the by-pass canal. At
larger discharges, the proportion of the coarse-grained fraction increases at the area of the intake structure at Dobrohogt’,
Granulomeltric composition of suspended materials influences sorption processes and bottom permeability after their
sedimentation.

Bascd on the previous analysis it is possible to conclude that:

~ The Cunovo Rescrvoir does nol cause significant changes in the level of dissolved nutrients, or in pH and
temperaturc of walter flowing via the intake structure into the river arm system.

— The concentrations of dissolved nutrients like nitrates, phosphates, oxygen, sulphales, potassium, calcium and
magncsium exhibit strong scasonal fluctuations. The maximal values occur in winter and in early spring, the
minimal in summer.,
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— The increased discharges in the Danube cause an increased transport of the suspended maltertals from the areas
upstream of the Cunovo Rescrvoir, reduced sedimentation in the reservoir including coarse-gained particles, and
partly also erosion of the fine-grained suspended materials {from the reservoir bottom. 1t caused a considerable
increase in content of nutrients bound (o suspended materials in comparison with states ol average discharge. Input
ol nutrients in the form of suspended materials into the arms through the intake structure al Dobrohost is 80 times
higher during the flood than al average discharges in the Danube. The suspended malerials transported during floods
considerably contribute to terrestrialization of the blind arms and arms with a limited discharge.

Flora and vegetation

Systematic monitoring of flora and vegetation began by definition ol the nitial state on established monitoring plots
(MP), founded in 1990 (LISICKY et al, 1991). Among 24 monitoring plots, the foflowing were situated in the [oodplain
within-dike zone: MP No. 6 (Dobroho&t), MP No. 7 (Zolin), MP No. 9 (Bodicka Brina), MP No. 10 (Krdl'ovskd Liika),
MP No. 14 (Istragov) a MP No. 15 (Erced), MP No. 17 (Diely), MP No. I8 (Spornd sihot) and MP No. 23 (Ci¢ov-Stary
les). These Monitoring plots were dispersed on 3,100 ha of loodplain torests. The aim ol the botanical monitoring was
to oblain basic up-to-date data about the microstructure of vegetation by means of an inventory of flora and vegetation
(LISIckY et al. 1991).- Afler evaluation of the state belore the Danube damming in 1990-1992 (he MP No. 7, 17 and 23
were excluded from the monitoring, but majority of parameters were evaluated cach year (ROVNY ct al. 1992, CAMBEL
el al. 1993, MATECNY et al. 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001). Summarized results of the botanical
moniloring, inclusive of data on foliage lost and changes in the foliage surface, were published by UHERCIKOVA el al.
(1999). In regard to different dynamics ol water regime and precipitation in individual years, these results are
characterised by a considerable fluctuation in the number ol plant species. This fact is not, however, a negative result of
the existence and operation of the Gab¢&ikovo project, but a regular phenomenon characteristic ol the floodplains. By
means of the indirect monitoring of the Ilora (only on the monitoring plots, not on the whole arca), 760 vascular plants
were recorded. However, this number includes the floristic inventory also from the monitoring plots situated outside of
the within-dike zone (Podunajské Biskupice, Rusovee, Cigov etc.). Unfortunately, since the founding of the monitoring
plots, the overall {loristic inventory was not evaluated. The structural changes in vegelation on the monitoring plots,
observed in the years 1990-1995, were generalised by UHERCIKOVA (2001) and can be summarised as follows:

- “increased spreading ol the neophytic plants with a tendency to their naturalisation,

— expressive spreading of the nitrophilous plants,

— absence of the strongly hydrophilous plants,

— impoverishment ol the species inventory of most forest communities by 4 - 6 specics.

Results of almost all scientific forestry investigations from the (loodplain emphasise incvitability ol simulated (looding.
The tloods are important for a sufficient saturation of soil, even on those sites, where the ground water level is
suflicientty high, also from the aspect of nutrients input (NESTICKY et al. 1996, VARGA ct al. 1997, NESTICKY, VARGA
2001). Inevitability of the simulated fToods, as a main precondition for natural regeneration ot the willow-poplar lorests,
is also stressed by other authors (SOMSAK 1998, 1999). The long-term investigation of natural reproduction ol willows
and poplars (SOMZAK, 1998, 1999, PISUT, UHERCIKOVA 1995) shows that reproduction of autochtonous trees (Salix
alba, Populus nigra, Populus alba) [rom seeds happens only on denuded sediments or on the [Tuvizem ([luviatile soils)
substrates eroded by floods. Reproductions {rom seed are always spontaneous and show [eatures ol [fuctuations lasting
several years. Reproduction under the maternal stand from seed occurred, and at present also oceurs, very sporadically.

Terrestrial fauna

The present state and changes in [auna and animal laxocoenoses are evaluated on the basis of biota monitoring in 1990-
1997 (LISICKY et al., 1991, ROVNY et al., 1992, CAMBEL et al., 1993, MATECNY cl al., 1994 - 2001). The initial state
is described in the first three reports cited. At the beginning, the fauna was monitored similarly as the flora, on 9
monitoring plots in the floodplain within-dike zone, later on 5 plots. These plots have a very dilferent ground and
surface water regime. A wide scale ol taxocoenoses ol soil, epigeic and planticolous animals was monttored (Mollusca,
Oniscidea, Acari, Chilopoda, Collembola, Heteroptera. Coleoplera, Neuroplera, Mecoptera, Lepidoptera. Hymenoptera,
Amphibia, Aves. Mammalia, cte.). They relatively sharply reflect changes in communities ol lerrestrial and
semiaquicolous animals

Changes in animal taxocoenoses are to be evaluated from several viewpoints, The first eriterion is change in species
richness. 1t does not represent, particularly in the [loodplain forests, a significant indicative criterion. because in the
process of degrading, the disappearing species, characteristic for natural conditions, are replaced by an approximately
cqual or even higher number ol xenocoenous specics. Hencee, the total number of species does not decrcase and may
cven increase. Sometimes such o state is incorrectly interpreted (also in the case ol the Danube inland delta) as
improvement ol the ccological situation in conscquence ol antropogenous interventions. A correct interpretation of
changes in species number needs consideration of the ccological requirements (demands for environmental
conditions) of individual species. Particularly significant is the proportion of representation ol species ol different
numidily preference. Its use, however, depends on the degree of knowledge ol autecology ol the individual species
From the viewpoint of bioindicative use of the animal taxococnoses in (Toodplain Torests. it represents one ol the most
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significan( criteria with a high indicative value. The second criterion is the proportion ol specics requiring permanent
shadowing by woody vegetation, and species indilferent to shadowing or preferring ecosystems without shrub and tree
stratum. In the floodplain forests this criterion indicates secondary, hut synergically acting changes caused primarily by
changes in humidity (drying of stands, decline of the number of hygrophilous trees and reduced canopy), influence of
abiotic factors (trees uprooted by wind), anthropogenous interventions (silvicultural measures - thinning, sclection
felling).

The present structure of taxocoenoses represents a result of changes that happened belore and during construction and
after putting the Gab&ikovo project into operation. The draining effect of the Danube worsened ccolopic conditions for
the softwood floodplain forests. It is important from the point of fauna that willows in the littoral zone and depressions
and river arms earlicr filled by waler, which does not communicate with the water supplied arms. arc drying. [n the strip
at the old Danube, which width varies according to the configuration of the main arms [rom 80 (o 250 m, the ground
water level does not contact the capillary fringe of the tree rhizosphere. It causes an untimely fall of foliage, and semi-
natural and economic stands dry out (PISUT 1995). It causes aridisation of the territory and its colonisation by
allochtonous or xenocenous launistic clements (JEDLICKA el al. 1999).

Among the animal taxocoenoses, these changes are particularly strongly reflected by the taxococenoses of edaphic and
epigeic animals, which are most closely bound 1o the soil conditions, lirst of all to soil moisture. The taxocoenoses of
animals inhabiting the shrub and tree strata depend more on the climatic conditions (inclusively ol microclimate) and
vegetation (JEDLICKA ct al. 1999),

The floodplain represents an island partially isolated by the project {from the potential immigration sources. In addition,
the terrestrial zoocoenoses in the floodplain forests between Bratislava and Dobrohost are degraded and impoverished
to a considerable degree. For cxample, even the less hygrophilous species abundanty occurring downstream
(eastwards) arc missing here in the malacocoenoses, even in the most humid stands ol Salici-Populenim, or they occur
here in a very low abundance (SEVCIKOVA 1997, CEIKA 1999, JEDLICKA et all. 1999). In the majority of floodplain
forests in the vicinity of Bratislava, they arc replaced mainly by forest mesohygrophilous and some other hygrophilous
species. In more preserved types of humid Torests they arve represented first of all by Clansilia pumila and Semilimax
semilimax (rarely also Vitrea crystallina), in drier stand types by species of the illyric forest regiotype (mainly
Acgopinella nitens, than Petasina unidentata, Monachoides incarnatus, Cochlodina laminata) and by some species of
the regiotype of old forest setler specics (Alinda biplicata, but also Fruticicola fruticim and on more humid sites also
Arianta arbustorum). Such structure of the molluse taxocoenosis is caused by the long-term decline of ground water
level resulting [rom deepening of the Danube bottom. In consequence of this, the polyhygrophilous species disappeared
and the possible remainder of populations were not able to regenerate. The polential immigration sources are
represented by drifled material, but the potential immigrants probably do not {ind suitable conditions or there
populations are oo weak 1o be able of autonomous development (CEIKA & FALTAN 2001). A similar situation also
exists in other small remnants of soltwood (foodplain forests downstream (rom Bratislava, even in the arca influenced
by the ground walter level increase due (o the Cunovo Reservoir in 1992, This area cannot serve as a polential relugee
and an immigration source ol hygrophilous ecoclements into the by-passed zone. The by-passed zonce is isolated from
the surroundings by so-called cultural steppe, hence arable land. Only downstream from (he tailrace canal it contacts
with an ccologically similar arca of a small extent. In regard lo the generally known relationship ol species richness
(biodiversity) and area, and the island theory, the molluse biodiversity cannot be preserved without preservation of the
mollusc taxocoenoses of the inland delta in their {ull extent.

In consequence of low vagility, the malacocoenoses react relatively sensitively (o changes in lile conditions. After the
Danube damming, the largest changes in their struclure and disappearance of hygrophilous specics were obscrved in the
vicinity of Dobrohost' (MP Dunajské Kriviny), Bodiky (Bodicka Brdna) and Gabéikovo (Istragov). In particular at
Daobrohost, the original malacococnoses ol the soltwood [loodplain forests dominated by the hygrophilous species turn
nto the mesohygrophilous coenoses characteristic rather for the transitional to hardwood floodplain forests. At the turn
ol 1980-ics and 1990-ies, there was a malacocoenosis typical for moderately humid to humid varictics ol the soltwood
floodplain forest with dominance of the polyhygrophilous species Carychinm minimum. Zonitoides nitidus and
Succinea putris. Analysis of the thanatococnoses from the soil samples revealed thal the wetland species Vertigo
anfivertigo also lived here in (he past. This specic has not been recorded in the Danubian arca for two decades. After the
Danube damming populations of such species gradually disappearcd rom the monitoring plot at Dobrohod(.

In the arca of Bodiky the situation is a little more favourable. Aflter the Danube damming, the habitats are sporadically
flooded. In spite ol this, we have not, however, recorded restitution of representation of the hygrophilous specics
(Carychinnm mininuan, Zonitoides nitidus, Vitrea cryvstallina) (o the original pre-dam level. Because of the dominant
draining cffect of the old riverbed, the short-term simulated (foods influence the humidity only for a short time.
Therefore we have to state that simulation ol floods does not positively influence the structure ol malacocoenoses. In
the original hygrophilous taxococenoses, which existed here before the Danube damming, the polyhygrophilous specics
were replaced by the mesohygrophilous or eurytopic species (Aegopinella nitens, Monachoides incarnatus, Alinda
biplicata, Punctum pygmacnnn). The axocoenoses on the locality Istragov belonged, until 1992, (o the strongly
hygrophitous taxococnoses. This monitoring plot was the only plot where the rare wetland species Enconulus alderi
occurred in the pre-dam period. After the Danube damming and reduction of flow in the old Danube. the ground water
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level has declined, the formerly flooded shallow depressions have been reduced, and a xeroseries accompanied by the
disappearance of the hygrophilous species (Carychiwm minimum, Oxyloma elegans, Sucinea putris, Pscudotrichia
rubiginosa) beging in them.

The area of the floodplain forests in the vicinity of the tailrace canal mouthing into the Danube belongs (o the last
remnants of the inland delta with the occurrence of the humid variety of the softwood [Moodplain lorest of the Salici-
Populetum myosotidentosum association conlaining corresponding malacocoenosis, Due Lo the backwater effect from
the tailrace canal, this area is flooded during the growing season, often twice a year. Although the herbage stratum is
degraded to some degree (mainly duc to presence of the neophytic species Aster lanceolaia and novi-belgii agg.), the
malacocoenoses show a structure typical for this type of floodplain forest. The strongly dominant species are
autochtonous polyhygrophilous Zonitoides nitidus, Carychivm minimum, Pseudotrichia rubiginosa, Succinea putris and
Oxyloma elegans, which often reach the cumulative dominance of 90-95%.

In the downstream stretch not affected by the Gabéikovo project (Sap - Cigov), the remnants of {loodplain forests in the
within-dike zone are [looded and sufficiently supplied with seeping ground water. The malacococenoses are structurally
most similar to the original communitics of’ the most humid types of floodplain forests. It is indicated by the
predominance of the polyhygrophilous molluses well adapted to the conditions of cyclical chimax. In particular the
polyhygrophilous species Carychium minimum, Zonitoides nitidus, Succinea putris, Oxyloma elegans, and the forest
hygricolous species Vitrea crystalling, belong to the typical dominants of the forest malacocoenoses (a lypical example
is the monitoring plot Cicov - Stary les).

Development of occurrence of Oniscidae is documented first of all by the strongly changing dominance proportion of
the eurytopic species Trachelipus rathkei, which is tolerant to reduced soil moisture, mesohygrophtlous species
Hyloniscus riparins and hygrophilous species Porcellio scaber along the moisture gradient. In Dunajské Kriviny,
among 7 species recorded during the monitoring (1993-1997), the eudominant species were T. rathikei and H. riparius,
which was mosaic-like distributed in obviously humid places. The species composition ol the taxococnosis itself,
however, did not change essentially alter the Danube damming.

In Bodicka Brina, 7 Oniscidae species were recorded. Their abundance fluctuated in individual years. 77 rathkei was
eudominant during all years, but in 1997 a sudden decrease ot dominance ol hygrophilous P. scaber was observed. It
indicates a shilt of the monitoring plot (o the drier hubitats. This process was doubtless accclerated by clear-cutting of
the stand in the immediate vicinity ol the place, where the arthropods were sampled in regular intervals.

In Krdlovska Laka only H. riparius and eudominant T. rathkei were recorded in the first ycar of the monitoring. In the
next years the species number increased. Dominance of the stenotopic hygrophilous species Porcellium collicola
increased (o 46% in 1997, but dominance of T. rat/ikei suddenly dropped from 98% in 1993 (o 13% in 1997. These
changes indicate an end ol the drying of this locality.

In Istragov in 1993-1996, the taxococnosis, poor in species number and characlerised by predominance ol 7. rathkei,
indicated a slow process of drying out. In 1997 the hygrophilous Porcellivm collicola appeared and showed a high
dominance. This change might indicate an increased humidity as a consequence ol simulated tloods.

In the Chilopoda taxocoenosis, the changes caused by (he Danube damming were rellected as in qualitative as in
quantitative structure, Number ol occurring species changed. Except of the xenocenous species, Clinopodes flavidus,
and Lithobius microps disappeared here, whereas the little hygrophilous species Lithobius lapidicola and L. calcaratus
were recorded as new species. Dominance ol curytopic Lithobius forficatus increased, probably as a consequence of
immigration and subsidence of conditions typical of floodplain forest. Dominance ol Lithobins curtipes, a
mesohygrophilous species characteristic of the Danube (loodplain lorests, decrcased.

In Dunajské Kriviny, in the first year alter diverting the Danube, the number of occurring species strongly decreased to
the lowest value recorded during the whole monitoring period, and dominance of the curytopic L. forficanis (tolerant to
strong fluctuation of soil humidity) suddenly increased from 21% (o 49%. A high dominance ol this species was
maintained also in following ycars. On the contrary, dominance of mesohygrophilous L. curtipes (a specics
characteristic of the Danube floodplain lorests) decrcased trom 18% (o 14% in 1993 and to 3-4% in the following years.
Clinopodes flavidus, L. microps, L. lucifugns and L. cyrtopus (two former species are xenocoenous {or this arca) have
not been recorded since the Danube damming. On the contrary, after the damming, Lithobius lapidicola, L. pusillus and
L. calcaratus belonging to species wilth Himited demands for sotl moisture were recorded. In 1995, the number of
oceurring specics increased to 11 and dominance ol curytopic L. forficatus decreased (o 27%. The simulated summer
{flood may cause it. Variation of the between-year similarity of Chilopoda taxococnosis (30-60% ) in the period 1993-
1997 indicates unstable life conditions in this locality.

(n Bodicka Brina, shortly alter the Danube damming, number of Chilopoda species decreased (o 7. but in the Tollowing
years 1t increased (o the original level. Eurytopic L. forficatus was dominant during the whole period. Dominance of the
characteristic species L. crassipes and L. curtipes luctuated and L. crassipes was not recorded in some years at all.
After the damming, dominance ol the hypogeic species Pachymerium ferruginenm increased to 20-30% . These changes
in the Chilopoda taxocoenosis indicate a shift toward habitats with a drier soil surface. This was also confirmed by
measuring sotl moisture,
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In Kralovskd Lidka the Chilopoda taxocoenosis belonged to the richest communities in pre-dam conditions. In the
period of 1991-1997, 17 species were recorded here. Alter the damming this number decreased to 13, among which the
ripicolous and hygrophilous species Lamyvetes emarginatus characteristic of this habitat type, and the hygrophilous
species L. agilis and L. microps were represented. The eudominant species was L. emarginatus and dominant were L.
aeruginosus and L. curtipes. After 1993 the polyhygrophilous species L. agilis and the forests spectes L. cyrtopus
characteristic of higher altitudes were no more recorded. The former species is however xenocenous in floodplain
forests and it got here probably during floods. After 1993 L. micropus was also absent in the Chilopoda taxocoenosis.
The hypogeic species Geophilus flavus, P. ferrugineum and Strigamia acuminata recorded before the damming
disappeared and reappeared as late as in 1997 (probably in consequence ot simulated floods). Changes in the Chilopoda
taxocoenoses continued also in 1997, when Lithobius pelidnus and Pachymerium tristanicum were recorded here tor the
first time. Changes in the species composition of this taxocoenoses indicate unstable conditions in this locality. The
eurytopic species L. forficarus and mesohygrophilous L. aeruginosus, L. crassipes and L. curtipes maintained their
eudominant to dominant position. Dominance of the ripicolous species L. emarginatus decreased in 1993-1995; it
increased in 1996 and in 1997 this species was absent. Fluctuation of dominance of this species reflected drying off of
the shore zone of the dead arm situated close to the dike. Unstable conditions were reflected, in the full extent, by the
Chilopoda taxocoenosis. The lowest similarity of the samples was recorded between the years 1992 and 1993.

In the Chilopoda taxocoenosis in Istragov 15 species were recorded in 1991-1997, among which the curytopic species
L. forficatus and L. mutabilis were eudominant. The typical mesohygrophilous species L. aeruginosus, L. crassipes and
L. curtipes and the hypogeic species P. ferrugineum were represented by a high percentage ol individuals. In pre-dam
conditions the hygrophilous L. agilis was also recorded in 1991 and 1992. Absence ol this species in 1993, and
increased dominance of the humidity-tolerant species L. forficatus, signaled drying of this monitoring plot. The
eurytopic species L. forficatus and the mesohygrophilous species L. curtipes and L. crassipes maintained their
dominance during the whole monitored period. Increase in dominance of the hypogeic species P. ferruginenm (prefers
sandy, but not moist or marshy habitats) from 10% to 31% in 1996 also indicated a shift of this locality toward the drier
habitats. The most significant differences in the similarity of the one-year samples (33%, 4 %) exist between two pre-
dam years and the year 1997. They also confirm a slow shifting of this site to the drier habitat types.

Among the bugs (Heteroptera), the most significant bio-indicators of habitat state and changes are the species living in
litter and soil upper strata. They react sensitively on the changes of floodplain forest character. in particular to humidity,
interventions into forests communitics, their destruction, clear-cutting and subsequent aridisation and ruderalisation. In
the moniloring plots studied, 85 species showed the average abundance (AA) of 6.23 ex.m™ (STEPANOVICOVA &
DEGMA [999). Epigeic heteropteran laxocoenose are characterised by a high degree of helerogencity indicated by a low
number (10) of constanl or euconstant species. All other species are accsesoric or accidental elements in these
taxocoenoses. The Jarges number ol these species occurred, of course, in the driest variety of the tloodplain forests,
where many species immigrated for hibernation from near xerothermophilous community of the Crataegetum
danubiale. As to the qualitative structure, most similar to these two communities is the bug taxocoenosis in Dunajské
Kriviny (AA= 9.33 ex.m™), where the highest numbers of species occurred, particularly after 1995, as a consequence of
ruderalisation. The quantitative representation of bugs in this locality was most similar to that in Bodicka Brina (10.63
ex.m ™). At the same time these two localities showed the highest average abundance ol bugs during the whole
monitored period. However, only 17 species of all recorded species can be taken as characteristic for the floodplain
epigeion (coenobiont and coenophilous specics). For indication of changes, only those hygrophilous and
mesohygropholious species (Drymus brunnews, Drymus ryeii, Scolopostethus affinis, Scolopostethus thomsoni and
Legnotus limbosus) were used, whose quantitative parameters (AA, dominance, constancy) were bio-indicatively
significant, Assessment of changes in laxocoenoses, caused by habitat changes occurring during the construction of the
Gabcikovo project, is based on ecological demands of the recorded species and their relationship (o the habitat
conditions. Bio-indicative abilitics of the characteristic species were manifested particularly in the by-passed area,
where their relative representation reached 74.88%. The highest values of dominance ol these specics were recorded in
1996 and 1997, when the condition in the floodplain forest epigeion had stabilised and the bug taxococnoses reached a
similar state as in 1991.

A strong decrease ol dominance of characteristic species was recorded in DobrohoSt in 1993-1995. In (hat period the
negative impact of clear-cutting of a part of [loodplain forest and its gradual drying off was visible. In consequence of
continuing aridisation and ruderalisation of the (Toodplain forests, the forest communities began (o be penctrated by the
euryecious, less hygrophilous bug species from the surrounding biotopes. Their number increased to 15 in 1995 and, at
the same time dominance of the characteristic species decreased.

The strong quatitative and quantitative structural differences between the heteropleran laxocoenoses in the monitoring
plots Bodicka Brina, Krdlovskd Lika and Istragov were manilested by low values of average abundance (Krdlovska
Lika for the whole period 1.97 ex.m?, Istragov 3.09 ex.m ™), which were several times lower than in two preceding
plots. The 7-year investigation has shown that litter humidity in soil depression exceeded tolerance limits, even ot the
hygrophilous terrestrial bugs, which occurred here for this reason in a small number of individuals

The data on occurrence of the characteristic dominant species D. brunnens and L. linthosies, which shows a good
indicative ability and sufficiently large differences in their quantitative representation, appears (o be suitable for
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assessment ol differences in humidity of litter in {loodplain forests. The different ecological characteristics of both
species (D. brunneus is a hygrophilous species and a typical inhabitant of litter of Noodplain forests; L. limbosus is
mesophilous) allows, on the base of their occurrence and population density, to characterise permancnt and temporary
changes in humidity conditions of their biotopes. Maximum abundance of D. brunnens in Dobrohodt was 10.50 ex.m’
in 1992 and in Bodicka Brdna 7.54 ex.m”in 1991; i.e., in the pre-dam conditions. The sudden decrease of its abundance
in 1993 and several subsequent years was followed by an increase caused by the simulated oods in the fater years. L.
limbosus occurred regularly only in the driest variety of the [loodplain forest, in the arca outside of the inundation ares
(Kopac, Ostrovné Licky) and it reached maximum values of its abundance in these localitics in 1995, In other
monitoring plots, L. limbosus occurred sporadically, irregularly, and its low to substandard abundance or even absence
are unable to indicate humidity conditions in floodplain forests, particularly decrease of humidity and a visible drying,

Thee ditferences in values ol average abundance of D. brunneus and L. limbosus are obvious, even afler their pooling,

according (o the three groups of forest communities. In the driest variety ol floodplain {orests the average abundance of

D. brunneus was only 0.13 ex.m™ and that of L. limbosus 2.60 ex.m™. In localitics in the by-passced arca, the average
abundance of D. brunneuws was 2.50 ex.m'z, and that of L. limbosus only 0.3 1 ex.m™. In the localitics downstream of the
tailrace canal mouthing into the Danube, the average abundance of D. brunncus was 1.72 ex.m™ and that of L. limbosus
0.41 ex.m™ The differences in population density of the above specics well indicate floodplain forests and the litter
microhabitat with the lowest, highest, and average degrec of humidity.

In order to illustrate accurately the impact of the influence of some factors on formation of the bug (Heteroptera)
taxocoenosis in the epigeion of floodplain forests, the canonical correspondence analysis was used. Tt showed
(STEPANOVICOVA & DEGMA 1999) that among 9 tested factors only 4 gradient variables have a signilicance [or forming
the taxocoenoses of the epigeic bugs, viz., soil and litter humidity, soil pH, content of CaCo; and average air
temperature. The main factor, influencing occurrence of bugs in the {loodplain forest epigeion. is a suitable degree of
humidity. The closest affinity to this actor exists in the characteristic species D. brunneus, S. affinis, S. thomsoni and
three further hygrophilous species, viz. S. pilosus, Holcocranum saturejae and Eurygaster testudinarius.

It has been shown that a sufficient degree of litter humidity, which is the determining factor for existence of the
characteristic bug species, also persisted in the last years of monitoring of bugs (1996 and 1997). The 7-ycar monitoring
has also shown that in contrast to the positively acting sufficient litter humidity influenced by the ground water level,
the stagnant water, which has the highest level during the floods, causes shorter or larger lasting decrease not only in the
qualitalive, but also in the quantitative representation ol bugs. This is reflected by lower abundance of characteristic
species and decrease of species diversity of taxocoenoses of epigeic bugs.

For definition of optimal conditions for existence of populations of autochtonous epigeic bugs in litter and soil surtace
strata in the Danube floodplain forests, the above data on the qualitative and quantitative structure of their taxocoenoses
can be used. They unambiguously show that the deciding factor is soil humidity influenced by ground water level. One
evidence ol persistence of an optimal state for bugs in the flood plain forests is above all a high density of populations
of the characteristic hygrophilous specics, whose dominance reached 68% in the entire arc in question and in the by-
passed area, where the humidity is more favourable, cven 74,88%.

Number of species in the natural or quasi-natural taxococnoses ol ground beetles (Coleoptera, Carabidac) in Central
European floodplain forests ranges mostly [rom 22 to 35, exceptionally reaches even 50 species. Number of specics
lower than 15 can be taken as an attribute ot considerably degraded communities (ol course il the Tow number of
species dos not result from a sampling error).

In general, the natural Carabidac communitics in the ccosystems of the most humid parts of the Danube inland delta
existing in conditions of cyclical climate are characterised by cumulative abundance of 80-130 ind /trap/year (the jars
with opening diameter of 75 mm served as pitfall traps). Abundance lower than these values (il not caused by u long-
termed flooding) can be interpreted as a result of degradation. The lowest Timit values (established in other types of
ccosystems) characteristic of the extremely degraded taxocoenoses range from 5 (o [5 ind./trap/ycar. Abundance
cxeceding 130 ind /trap/year has a dilferent interpretation in the cyclic climax flood-plain forests. 11 they occur
unrepeatable and are caused by a sudden increase of abundance ol Prerostichus melanarins and/or P, niger, they can be
taken as a mark ol emporarily decreased humidity in a site. In contrast, a sudden increase of abundance of P, niger
accompanies the initial succession stages on the long-termed flooded plots. 11 the inercase in the cumulative abundance
results from increased abundance of some of hygrophilous species like Agomum moestuun, Prerostichus anthracinus, P.
aigrita, Bembidion manmerheimi, B, biguttatiun, it indicates that the ccosystem losses character ol the eyclic climax and
that the local conditions approximated Moodplain forests flooded by stagnant water, In such cases. the cumulative
abundance of Carabids ranges between 200-300 ind. /trap/year, exceptionally even 400-500 ind./trap/ycar,

For the bio-indication ol changes in the Tloodplain forests ccosystems, the most signilicant criterion is change in the
representation of ccological groups species; in particular, the changing proportion of representation of species showing
dilferent preferences for humidity. In Carabids, (he accurate values of hygroprelerendum ol individual species are not
known. However, based on comparisons and [icld obscrvations, the Central European Cavabiduce species can be
classified into eight groups. Their representation allows quantifying the running changes and can serve lor the direct
ordination of communities. 'The sccond signilicant criterion is the proportion ol species requiting permanent shadowing



by tree vegetation, species indifferent (o shadowing, and species requiring the non-forest ecosystems. An idealised
natural Carabidac taxocoenosis of {loodplain forests in conditions of cyclic climax should be characterised by a high
proportion of polyhygrophilous species and by absence or low representation of the hygrophilous species like P.
anthracinus, P. nigrita, B. mannerheimi and B. biguttatum.

In Dunajské Kriviny, occurrence of the hygrophilous Carabids strongly dropped in 1993 alter the Danube damming.
Some species disappeared after 1993, but representation of some more tolerant species, in particular Carabus
gramudatus (1993: 21,59%) and Pterostichus niger (1993: 25,52%) increased. Their increased occurrence lasted until
1995, when their abundance decreased again and, in 1997, these species were not recorded. In 1994, invasion of the
xenocoenose species Pseudophonies rufipes started and culminated in 1995 (17,12% of individuals). This invasion was
accompanied  with occasional occurrence of several xerophilous species, particularly  Licinus  depressus  and
representatives of the Amara genus. During the whole monitoring, only the tolerant and little hygrophilous species,
Stomis pumicatus showed a relatively stable occurrence (dominance of about 10%). The course of changes on
Carabidae taxococnosis from the starting point in 1989 (o the state of 1997 is characterised by a continuous decrease in
values of similarity of the one-year samples from 1990-1997 with the sample from 1989 (from 43-62% (0 16-30%). In
the whole by-passed strelch, this taxocoenosis was most affected by the post-dam changes.

In 1993 in Bodicka Bréana, the abundance and dominance of the more tolerant species, C. granulatus (11,11%),
Pterostichus melunarins (25,90%), P. niger (24,26%) a Stomis pumicatus (3,89%), suddenly increased. At the same
time, representation of all more hygrophilous species decreased. Abundance of all species decreased in 1994-1996. This
was reflected by a decrease of the cumulative abundance of Carabids to 1/3-1/2 of values observed in 1993. The most
affected were the most hygrophilous species, especially Platinus assimilis, Clivina fossor, B. dentelum and B. sodalis.
Only populations of some less hygrophilous or more tolerant species like P. strenuns, A. flavipes and O. obscurus
remainced unaffected. Their abundance, in contrast, moderately increased in individual years. In this species, however, a
significant role was also plaid by their small body size. Changes of abundance of some species, that is to say, reflect not
only the changes of hydrological regimen, but also changes in food supply. The worst state of the community was
observed in 1995. Since 1993, invasion of the euryecious and xenocoenous species Trechus guadristriatus started,
which can be taken as a significant degradalive change. Proportion of representation of individual species in 1997
indicates that a moderate improvement ol humidity conditions in this locality happencd. This trend is, however, very
moderate.

In Krdlovsld Luka, representation of more tolerant or less hygrophilous species, C. gramulatiy (35,6 a 22,5%), P.
melanarius (6,5 and 14,2%), P. niger (13,5 and 22,3%), increased in 1992 and this trend continucd in 1993. The less
hygrophilous Epaphius secalis, as a new species for this locality, was found in a considerable number. After a decrease
in 1991, again increased the abundance of two less tolerant hygrophilous species, Platynits assimile and Patrobus
atrorufus, whose dominance, however, decrcased. After reslarting ol monitoring hroken off in 1994 and 1995, a
considerable decrease of the number of individuals occurred (from 1648 in 1993 to 636 in 1990, and (0 396 in 1997). In
1996 and 1997 in the taxococnosis only three tolerant species dominated P. strennns (30,19, resp. 36,36%), C.
granulatus (16,82%, resp. 19,19%), and O. obscurus (3.4% resp. 10,19%). Although representation of several
hygrophilous species was low, or such species disappeared, the increased abundance and dominance of these threc
species contributed to an increase of similarity for the whole-year samples of 1996 and 1997 with the pre-dam sample
for 1987. In 1996, an invasion ol the xenocoenous T. quadristriatus was recorded, but this species retreated partly in
1997. Valucs of species similarity index ol individual one-year samples with the sample from 1987 showed a stable
rend. In contrast, values of the proportional similarity index and abundance similarity index strongly dropped in 1989,
1992, and 1993, as a consequence of the described changes. Within this locality, depending on local differences in
umidity and small altitudinal diflerences (in the range of S0-6() cm) the spatial distribution of species strongly varied
(SUSTEK 1995). Alter drying of the locality and retreat of polyhygrophilous specics, the more tolerant species took their
place in depressions, whercas the clevated places were considerably less populated.

n Istragov (the downstream-most situated monitoring plot in the by-passed zone) two small hygrophilous specics,
Asaphidion flavipes (47,7%) and Bembidion femoratim (15,36%), strongly predominated in 1989. Other hygrophilous
species, Pooassimile (15,3%), P. strennus (5,7%), C. gramulatus (3,6%), P. atrorufus (2,49, showed a considerable
dominance. From the ccological aspect, presence of polyhygrophilous species, Enrophilus filliginosus and £, micans,
was important. A high dominance ol moderately hygrophilous species before substantial changes ol the hydrological
regimen rellected the presence of sandy soil on the major part of this monitoring plot. In 1990-1992, the cumulative
abundance of Carabids decreased Lo one hall. This decrease was caused mainly by the sudden drop of abundance of A.
Javipes and B, femoratum, but abundance ol most other specics also decreased to 2/3 - 1/2 ol the previous stale.
Already in 1991, the abundance of P. niger suddenly increased. Similarly, a sudden mcercase of abundance ol P. niger
was obscrved on other monitoring plots two years later. During 1990-1992, a (emporarily stubilised stale arose, but it
lasted only Gll 1993, when abundance of several moderately hygrophilous species strongly increased (Co granudaties
from 58 individuals in 1992 (0 320 individuals in [993, P. atrorufus from 11 (0 211 individuals, and P, stremius from
24 (0 222 individuals). In consequence, the cumulative abundance ol Carabids increased more then twice. butin 1995 it
dropped approximalely to the level ol 1992, Simultancously the abundance ol Asaphidion flavipes again strongly
increased, while representation ol most other species decreased, except for the maoderately hygrophilous and tolerant I
secalis. In 1996-1997, the mutual proportion of all species returned to the pre-dam state recorded in 1990-1991, but the



cumulative abundance of Carabids was lower and continued to decrease. The flood of 1997 (caused by backwaters in
the old river bad) again made the possible occurrence of some polyhygrophilous paludicolous species, like Agonum
moestum, Badister sodalis and E micans).

Ornithocoenoses were originally characterised by a high diversity and density ol species. The breeding
ortnithocoenosis of the Danube floodplain forests in the pre-dam period consisted of 104 species, among which several
significant breeders were represented (Milvis migrans, Aythya nyroca, Ixobrychus minutus, Ciconia nigra, Pernis
apivorus, Alcedo atthis, Dendrocopos medius). Changes caused in the ortnithocoenosis ot the Danube floodplain forests
and in the whole Danube inland delta by the Gab&ikovo project were connecled with extinction ol a part of the arm
system and, consequently by rise of a new biotope represented by the Cunovo Reservoir, as well as by adaptation of the
persisting ecosystems on the new hydrological regime in the stretch between Dobroho3t and Sap. Processes, which are
running in the ortnithocoenosis of the Danube floodplain forests, are essentially influenced by silviculture and
technology of felling.

Creation of the Cunovo Reservoir caused destruction and flooding of a complex ol Danube floodplain forests, islands
and arms at Bratislava, Podunajské Biskupice, Hamuliakovo, Samorin and Cilistov. The breeding ortnithocoenosis of
that area before its deforestation consisted of 77 bird species. Among the more significant species, the black kite
(Milvus migrans), hobby (Falco subbuteo), middle-spotted woodpecker (Dendrocopos medius), and barred warbler
(Sylvia nisoria) are to be mentioned. Construction of the Gab&ikovo power station and tailrace canal caused extinction
of the Danube dead arms, whose significance, from the zoological aspect, exceeded the regional scale. The breeding
ortnithocoenosis before extinction of these localities consisted of 20 bird species. Some of them represented in Slovak
conditions, from the viewpoint of genolond proteclion, species of all-Slovakian importance, e.g., little crake (Porzana
parva) and ferruginous duck (Aythya nyroca).

After the Danube damming in October 1992, filling ol the Cunovo Reservoir situated on the place of the former
floodplain forests a new biotope arose — a water table of the surface of 38 km?. Already during the first years of
existence of this new biolope, the reservoir appeared as a locality significant for migration and wintering of waterfowls.
The migrating birds are attracted to a longer rest and greater concentration on he extensive waler table, During the
migration, flocks of cormorants, geese, ducks, divers, grebes, gulls and waders concentrale on the reservoir. Because the
water table usually does not freeze during winter, many species of waterfowl hibernate there. For breeding of birds, an
artificial island (ol 5.5 ha) was built up in the centre of the reservoir, which is inhabited by colonics of black-headed
gull (Larus ridibunduys) and common tern (Sterna hirundo). Other expansive species include the tufted duck (Aythya
Juligula), red-crested pochard (Netta rufina), yellow-legged gull (Larus cachinnans), and mediterrancan gull (Larus
melanocephalus). A similar process also runs in other localities in Slovakia (for example, the Siiiava Reservoir near
Piestany).

After putting the Gab&ikovo project into operation, a redistribution of wetland biotopes important for birds started.
Some localities (lor example Istragov Istand near Gabg&ikovo) dried out, but in place of the cut-of dead arms, new
wetlands arose (for example the Forrds marsh near Bodiky).

After putting the Gab&ikovo project in operalion, two bird species ceased occurring as breeders in the arms system —
sand martin (Riparia riparia) and common sandpipper (Actitis hypoleucos). Sand martin nested there in the banks of
river arms. Alter putting the project into operation, the lateral erosion, even in its moderate forms. was stopped. The
banks have been grown and became unsuitable for nesting of sand martin. Similarly the nesting biotopes of common
sandpipper, which nested on the gravel-sandy banks, have grown and also became unsuitable [or its nesting.

The Istragov locality fulfilled an important role as a hunting tervitory for herons (lirst of all for great white heron
(Egretta alba), grey heron (Ardea cinerea), and black stork (Ciconia nigra)) at the time during chicks [ledging and
before migration. At low water level the birds used the extensive terrain depression with stagnant shallow water for easy
hunting of food. This phenomenon also occurred in other parts of the arms syslem, but in Istragov it occurred most
frequently. In August and September, often 200 herons and some tens (70-80) of black stork hunted there at the same
time. After the change of water regimen this phenomenon disappeared in this stretch of the Danube. The Forrds marsh
serves, at present, for birds nesting in littoral vegetation, especially reeds (BOHUS 1999).

In spite of the changes that have been observed in the ortnithocoenosis, the whole arca of the Danube arm system with
floodplain forest and a mosaic of marshy biotopes, represents, from the ornithological viewpoint. even at present, an
area exceeding the regional significance. It is desirable o begin its re-naturalization.

The species composition of the mammal fauna (Mammalia) did not change essentially alter construction ol the
Gabcikovo project, but changes in its structure appeared. Taxococenosis of small terrestrial mammals consists of Sorex
arancus, Apodemus flavicollis, Clethrionomys glareolus, Sorex minutus, Crocidura lencodon, Crocidira suaveolens,
Microtus arvalis, Microtus occonomus, Pitymys subterrancus, Apodemus sylvaticus, and Micromys minutis. The
anthropogenous factors support spreading of Microtuy arvalis and M. musculus, which are unoriginal there.

The basis of small mammal taxocoenosis consists ol four species, Apodenus flavicollis, Sorex arancies, Clethrionontys
glareolus, and Apodenus sylvaticus, among which the tree first universally forest specics strongly predominate. The
flood or their absence has a determining influence on the dominance structure of this synusy dominance structure



changes particularly along the humidity gradients. The most flood-resistant species is A. flavicollis, but populations of
S. araneus and C. glareolus also quickly regenerate after floods. In the absence of floods, C. glarenlus becomes the
absolutely dominant species whereas dominance of S. araneus and to certain degree also ol A. flavicollis declines.
Decreased ground water level results in reduced trophicity of biotopes and, as a consequence, in reduced cumulative
abundance and biomass of small mammals.

It is obvious that mammalian taxocoenoses in the within-dike zone survive the long-termed stress manifested by a long-
termed autodominance of the single species C. glareolus. Ten years after the Danube damming, the population of C.
glareolus considerably increased to the detriment of A. flavicollis, which together with S. araneus and C. glareolus
represented 80-90% of biomass of micromamalia. In the pre-dam conditions, the floods reduced the population of C.
glareolus, because its ability to save from floods by ascending wooden plants is much smaller than in A. flavicollis,
which predominated there in the past. This state is also undesirable for the reason that C. glarcolus is a serious
competitor for the space and food resources for the relict and endangered species Microtis oeconomus, whose
population size decreased so critically atter putting the Gab&ikovo project in operation that its survival in Slovakia is
put into question. A. flavocollis was not such a serious competitor for M. oeconomus, because it eats mainly various
seeds. From this reason, in the past M. oeconomus occurred, although not abundantly, in all suitable habitats in the
entire within-dike zone and-its population very quickly regenerated after the floods.

In the situation, where tloods elevating the water level by 30-40 cm for a short time are simulated in an improper time
(and do not fulfil other functions, especially input of nutrients), they can damage the most valuable and sensible
elements of the small mammal fauna for which it would be more desirable to maintain a stable water table during the
whole year. Flooding does not have a negative impact on small mammals in autumn (but at that time the tloods are
untypical) when they cannot damage the nests of the relict and critically endangered M. occonomus with litter. Its
abundance strongly decreases in the localities in the within-dike zone and, at present, M. occononns no longer occurs in
most localities. The primary cause of this was the drying of the whole arms system in winter 1992-1993, when even the
last bodies of stagnant water froze to bottom. Similarly, the porous sandy soil with the not deeply constructed nests of
M. oeconomus also froze. In these places, M. oeconomus never could construct deep holes because of a high level of
ground water, which however helped to maintain the soil temperature above the ice point. Due to frost and low ground
water level, the nests of small mammals, particularly of M. oeconomus, on the margins of surface waters and their
inhabitants [roze. The competitors, Apodermus flavicollis, but mainly Clethrionomys glareolus were not affected in this
way, because the major part of their populations had nests in drier and higher situated places and successtully
hibernated. In the next growing season, C. glareolus, having successfully hibernated and having born a new generation
began to spread into the places originally inhabited by M. oeconomus, where it forced out the last hibernated
individuals. Later, no more floods came, which helped to reduce the population of C. glareolus. The third factor
contributing (o reduction of the alrcady decimated populations of M. oeconomus was simulating of floods in the spring.
Increase of the water table in the arms aflected only the species reproducing in vicinity of the waler bodies, especially
M. veconomus.

Another change in the present-day within-dike zone is absence of S. araneus, the third most abundant species of
floodplain forests.

The arm system represents in its present state an ideal habitat for beavers. The Cunovo Rescrvoir is, however an
invincible barrier for beavers. Therefore the beavers cannot colonise the ideal biotopes in the arm system, though the
population in Borskd niZina lowland increases every year. In 2002, only 3-4 terrilories inhabited by beaver were
recorded in the arm system, a reproducing pair inhabited one of them. We presuppose that these beavers immigrated
there through Little Carpathians and then downwards along brooks and further via Dudvih, Cicrna Voda and Vazsky
Dunaj rivers, and finally, in the upstream direction, penctrated the arm system (two another beaver territories were also
recorded at the Maly Danube).

It can be concluded that the most scrious changes in the terrestrial fauna were recorded in the monitoring plot
Dunajské Kriviny near Dobrohogt, situated close to the beginning of the by-pass canal. Draining effect, loss of the
original hydrological regime and absence of loods caused profound changes in its ecosystem. The water level in the
upstream-most part of the water supply canal, supplying floodplain, is too low and insuflicient for the correct function
of the watering and 1looding ol this monitoring plot. The last flood in pre-dam conditions, which influenced a major
part of this monitoring plot, was in 1991, The first [Tood after damming the Danube was in 2002, The underwater weir
in the old Danube riverbed at Dunakiliti, which could improve this situation, was finally constructed 2 km upstream, at
Dunakiliti. Originally, a typical Ulmeto-Fraxinetum Populetum association covered this monitoring plot. The upper
layers of soil profile consisted of thick layers of deposited sands. Soil moisture ranged from 15%-25%. Aller 1992, the
draining cffect ol the old Danube caused a loss of surface walters, a decrease of ground water level, and a decrease in
soil moisture o 0-20%. Since 1992, the ground water [evel has stabilized, with minima! fluctuations at a depth of 4,2 m
(2.5-3.3 m in 1992). Conditions for a hardwood forests arose. In general, the proportion of hygrophilous and typical
species decreased. On the contrary, the xenocoenous invaded this locality. A moderale increase in soil moisture after
simulated flooding positively influcnced the communities of edaphic animals (Acari, Oniscidea. Chilopoda) and, to
limited degree, of laxocoenoses ol cpigeic organisms (Coleoptera, Heteroptera). The small terrestrial mammals also
indicated an improvement ol soil moisture. The existing data do not allow saying whether the moderated aridisation
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observed in the last years of the monitoring represents a permanent trend or a climatically caused (luctuation swing. At
present the terrestrial communities in this monitoring plot belong to the most degraded in the whole arca monitored. The
adaptive process towards a hard-wood (loodplain forest move forward only slowly.

The monitoring plot Bodicka Brana situated in the downstream part of the by-passed arca represents an elm-ash stand
with admixed poplars and willows, with a higher soil moisture (25-35%) and ground water level al the depth of 2 -2.5
m. Clear-cutting ol a part ol the poplar cultivars stand caused an undesirable opening ol this stand. This resulted in
changes in composition of the herbage and shrub layer and, subsequently, in communitics ol terrestrial animals
(penetration of the open-landscape species, decrease of occurrence of hygrophilous species and  increase of
mesohygrophilous and euryecious specics). Many of the hygrophilous species (Coleoplera. Mollusca) occur close to the
threshold of their observation possibility. Decrease of occurrence of a part ol species stopped or even reverted in the last
year of the monitoring and abundance ol some hygrophilous species (Coleoptera, Lepidoptera, Oniscidea, Chilopoda)
increased again. The euryvalent and moderately hygrophilous species of butterllies (Lepidoptera) maintain their high
dominance. In spitc of the observed changes, the state of the communities can be still taken as reversible (re-increase of
abundance of somce hygrophilous species). It seems that during the last two years of the monitoring the structure of the
communities returned into the state, that arose immediately after diversion ol the Danube. Durability of this trend is,
however, hardly predictable and it depends on interaction of soil moisture, timber exploitation and (luctuation of
climatic factors.

The monitoring plot Bodily — Kralovskd Litka has, in the by-passed zone, the largest distance from the [Towing arms. Tt
was regularly flooded cach year (sometimes even twice a year) and until 1992 it fully depended an the floodwater. Unlil
1997, decrcase of the ground water level and drying of the marshy shore zone were observed in dry years. The
plesiopotamal in the core of this plot separates the obviously drier habitat situated closer (o the dike and grown by a
poplar monoculture from a humid softwood floodplain forest (Salici-Populetunt). Changes in species composition
signalisc instability of conditions. However, the general trend of decreasing species diversity (Oniscidea, Coleoptera)
and the increase ol dominance of mesohygrophilous, tolerant and xenococnous species (Mollusca, Coleoptera)
continues in spite of the fact that this trend slackened or even stopped in some taxocoenoses (Chilopoda, Lepidoplera).
It signals slackening or even stopping of the negative succession trends in general. It is, however, obvious that this
slowing down is a consequence of twp more humid growing seasons in the last years. In addition, a long-term (lood
occurred in the growing season ol 1997. In general, the succession of taxocoenoses runs in the direction toward the
communities being characteristic ol drier types of softwood tloodplain forests. Within the framework of locality, the
spatial distribution of species strongly changed depending on moderate variations of surface altitude (about 50-60 cm).
After the drying and retreat of the polyhygrophilous species, the more tolerant species replaced them in the depressions,
while the more elevated places became less inhabited. The changes in the ortnithococnosis do not result only from
operation of the Gab&ikovo project, but they were also caused by another significant factor — the system of silviculture.

The locality Istragov, situaled in (he downstream-most part of the by-passed arca, belonged until 1992 (o strongly
hygric biotopes of the softwood (loodplain forests (Salici-Populetun myosotidetosun JURKO, 1958) with more patches
grown by alders. Close (o the old Danube, the poplar monocultures were situated. These were gradualty clear-cut during
the time of monitoring. A layer of alluvial sand covered the locality. After the Danube damming and decrease of
discharge in the old riverbed, the ground water level sunk, the soil moisture in the surface layer decreased by about
15%, extent of shallow {looded depressions was reduced, and a xeroseries began to develop (LISICKY 1995, SEVCIKOVA
1997). Even in the lowest places, Lhe secondary succession runs o the dricr varicty of the (lood-plain {orests community
(Salici-Populetum typicum). The large scale culling of poplars and opening of the stands contribuled (o drying of the
locality. Relreal ol the species indicating marshy habitats or polyhygrophilous species (Mollusca, Coleoptera) was
recorded in the taxocoenoses of (errestrial animals. They were replaced by moderately hygrophilous forest species. It
indicates the drying trend on the locality. These changes were connected with massive felling (o clear-cutting ol the
stand and subscquent changes in other layers of ecosystems. The trend of a strong retreat ol polyhygrophilous species
and aridisation, however, slowed down in some animal groups (Mollusca, Lepidoplera) m 1996, and the adaptive
succession changes (Mollusca, Chilopoda) are slower in comparison with the vegetation. From the representation of
individual ccological groups of species the ccosystem in Istragov seems (o be less alfected among the other monitored
localities.

Aquatic fauna, cupotamon (taxocoenoses of the Danube old riverbed)

In the potamoplankton of the old Danube, (he average proportion of cuplanktonic Crustaceans decreased to a certain
degree. This is a resutt of reduced reproduction of planktonic Crustaccans in the arm system and, thus the reduced
drifting into the old riverbed. In the first two post-dam years the cuplanktonic species more (Cladocera) or less
(Copepoda) retreated in the old Danube in the annual averages, whereas the quantitative proportion of tychoplanktonic
(benthic and litoraly species remained unchanged or increased (ILLYOVA, 1996, VRANOVSKY, [LLYOVA 1999). Among
the Cladocera, these were the species Alona quadrangularis, A. affinis, A, rectangula, Macrothrix hirsuticornis and
Chydorus sphaericus; and among the Copepoda Nitocra hibernica and Evcyclops serrulans. Quantitative proportion of
pseudoplankton was (similarly as before the Danube damming) larger in the profile at Dunajské Kriviny than in the
profile at Gabéikovo. It is, however, (o be noted that in individual samples the quantitative propottion ol both compared
ccological groups Muctuated and the proportion of the true plankton in the old riverbed depended on their drifting from
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the arms of the parapotamal or plesiopotamal type situated upstream of the monitored profile (VRANOVSKY, ILLYOVA
1999).

Influence of the Danube damming was retlected by an intense change in the taxocoenoses of the micro- and
macrozoobenthos (MATIS, TIRIAKOVA 1995 a, b). First of all, the proportion of the terrestrial species (of the genus
Colpoda) increased. They get into the river by drifting after terrain preparation of the Cunovo Reservoir. The strongly
reduced discharge and the lowered water table in the old Danube, and filling of the Cunovo Reservoir with water
resulted in forming of taxocoenoses charactleristic for waters in which decaying processes, hbound with a sudden
development of bacteria, are running. It was reflected by increased abundance and diversity of Infusoria and Flagellata.
In consequence of these changes, the character of biotopes changed. The flow velocity decreased and some river
stretches were isolated and changed into stagnant water bodies in which typical taxocoenoses began to be formed. In the
through Mowing arms the species diversity and abundance enriches particularly by Flagellata and Infusoria. The stretch
upstream of the damming (locality Kopidg) does not change apparently, and the number of species and low abundance
characterize the original river conditions. In this first period after creation of the reservoir, some rare specics appeared,
among which some species (Stentor multiformis, Balantidioides bivacuolata) were recorded in Slovakia for the first
time. In the old Danube species diversity and abundance of some monitored groups increascd, particularly of
-Mastigophora. It was caused by decrease of the flow velocity and increased sedimentation. The increase in the number
of terrestrial species (Colpoda cucullus, C. inflata, Leptopharynx costatus, Colpoda steinii) is also striking. It indicates
that the river brings a lot of sediments, and its bottom is silted. After the Danube damming, stabilisation of
taxocoenoses showing high diversity and abundance started. These taxocoenoses become more similar lo those of
permanently discharging arms. The species diversity and abundance decrease in the direction from DobrohoSt to
Istragov (KRNO et al. 1999) due (o changes in the bottom substrate. In the locality KPic¢ovec, in pre-dam conditions, the
abundance of Infusoria remained on a low level all year. The influence of damming was recorded after the year 1993
when a striking increase of abundance was recorded. A high abundance was also observed in the [ollowing years due to
more slable riverbed.

Among the macrozoobenthos, the representatives of permanent tauna and Chironomidae predominate at the expense of
other temporal fauna. Change in hydrological regime caused differentiation of the original bottom into two stretches. In
the upstream stretch, to which the prolile at Dunajské Kriviny belongs, the decrease of [low velocily caused
stabilisation of the originally moveable bottom. The changed abiotic factors allowed the algac to form the rich growths
on the stable gravely bottom. In the downstream stretch, at Istragov, where the backwaters reach. or at Spornd Sihot,
where the regular daily fluctuations of the water level occur, the benthic communities changed profoundly. After the
changes of the bottom substrate and hydrological regime (strong decrease ol discharge and flow velocity), the original
benthic community was destroyed. In the first years nearly no zoobenthos occurred on the bottom. Only later a new
benthic community started to be formed (KRNO at al., 1999). After the decrease in the water level of the old Danube we
observed a mass occurrence ol dying benthic macro fauna ot the bare riverbanks.

The moniloring of the permanent fauna (KOSEL, 1995b; KRNO at al., 1999) showed that abundance ol Gastropoda
increased in the upstream stretch (Dunajské Kriviny — Gab¢ikovo) (KOSEL, 1995a). The highest increase was observed
in all previously dominant species Ancylus fliuviatilis, Lymnaea ovata and Bithynia tentaculata. The following new
species  were recorded there: Nais christinae  (Naididae), Limnodrilus  hoffimeisteri,  Potamothriv - vejdovskyi
(Tubificidac), Gammarus roeseli and Chaetoganimarus  tenellus  (Amphipoda). Decrease  was  observed  in
Dendrocoelum lactewm (Hirundinea) and Dikerogammarus haemobaphes (Crustacca). Atter 1995, the species diversity
of the permanent launa increased. The mollusc Lithoglyphus naticoides spread in the Danube. Al the same period, a
striking shift in the proportion of food gilds from liltrators to scraptors (algophages) was recorded. This indicates a high
increase of periphyton in the river and transition ol the [low metabolism from heterotrophy to autotrophy. Abundance
and biomass of the pontocaspic crustacecan species also increased (Jaera istri, Corophivm  curvispinum and
Dikerogammarus villosus). The Tibificidac family increased among Oligochaeta. The scraptors Dikerogammarus
haemobaphes, Dikerogammarus villosus and Corophiwn curvispinum (Amphipoda), eaters of librous algae (Jaera istri
- Isopoda) and representatives of the Naididae family living on algal growths became dominant. The fine sediment
between the gravel becomes a suitable biotope for the species ol the Tubificidae family (Linmodrilis spp., Potamothrix
sp.) inhabiting the muddy substrates. Due (o the increased food supply, abundance and hiomass of the above groups
increased several times.

In the Danube downstream part at Istragov the species diversity of the permanent benthic fauna decreased. Some
previously dominant species disappearcd and some new species of Oligochaeta, (species ol the Limnodrilits genus
bound to muddy substrate) began (o occur and their abundance gradually increased. The stagnophilous specics, Asellus
aguaticus and Limnomysis benedeni (Crustacea), appeared as new species. After 1995 previously dominant Cladocerans
disappcared and some new representatives of Oligochacta appeared which did nor occur at all or occurred only in a
limited extent, (or example the Limnodrilus  species bound (o muddy substrate. Their abundance gradually increased.
After the complete change ol substrate character and water regime (decreased {low rate and velocity), the original
benthic community was destroyed. In the first years afler changes the bottom remained without zoohenthos, Only later a
new benthic communily began to be formed. This was characterised by an absolute predominance ol Oligochacta and
species Limnaodrilus claparedeanis ond Limnodrilus hoffineisteri. which are not original in this (ype ol biotope.
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In the second hall of 1995 a considerable decrease of abundance of the macrozoobenthos permanent fauna was recorded
in the Danube stretch Dunajské Kriviny — Gab&ikovo. These changes are connccted with construction of the
submersible weir in the Danube at Dunakiliti, which caused a strong water turbidity and covering of the botlom with
fine sediments. In 1996, fluctuation of waler level in the riverbed caused denudation and flooding of the ripal depending
on supplying the arms on the Hungarian side with water. Because the flood waves lasted shortly, the benthic fauna in
the ripal zone was relatively poor.

Similarly to the regulated downstream of Rhéna (FRUGET, 1991), except trom Chironomidae, the species Baetis
Suscatus, Caenis [uctuosa (Ephemeroptera), Psychomyia pusilla, Hydropsyche modesta and Ceraclea dissimilis
(Trichoptera) (Tab. 5.8) predominate in the Danube temporary fauna after 1992. Later, for instance in Rhein (TITTIZER
et al., 1989), more substantial changes in the macrozoobenthos did not occur in spite of improvement ol water quality.
Similarly, as in the Danube, it is connected with reduced geomorphologic diversity of the river and its contact with the
arm system. This is also reflected in the considerably reduced heterogeneity of hydro systems (FRUGET, 1992), and
impairment of functional integrity in linking of the river with the river arm system. Since 1993 the taxocoenoses of
Ephemenoptera have been strongly, qualitalively and quantitatively, impoverished in the old Danube, where only two
eurytopic species, Baetis fuscatus and Caenis luctuosa (varely C. macrura), continued (0 occur. Bolh these species have
replaced the specics Caenis pseudorivilorum in the old Danube between Dobrohost’ and mouthing of the tailrace canal
into the Danube al Sap village. The fauna of caddisflies consisted of representatives of two genera - Hydropsyche and
Psychomyia — similarly as in regulated European big rivers Rhona (BOURNAUD et al., 1990) and Rhein. Proportion of
algophages (Psychomyia) increased on detriment of filtrators (Hydropsyche). At the same time, the species
Hydropsyche contubernalis and H. bulgaroromanum were replaced by the species H. pellucidula and H. modesta
(KRNO et a., 1999). Later the species Rhyacophila dorsalis also appeared. The former species are (ypical of smaller
water flows, as the old Danube has become. Stabilization of the bottom and a better trophicity in 1994 and in the first
half of 1995 made possible a considerable increase of mayflies and particularly caddisflies.

The Danube damming caused a strong increase in the number of recorded chironomid specics after 1992 (KRNO et al.,
1999). While in 1990-1992 we recorded 6 species, in 1993-1995 their number increascd to 18, which was caused by
changed hydrologic conditions. In consequence of reduced discharge and decline of [Tow velocily, the bottom was
stabilised to certain degree. It made possible colonisation of several new species, for which the previous extremely lotic
conditions were unfavourable. Abundance of originally predominating species Chironomus gr. fluviarilis moderately
decreased, whereas abundance of some originally rare species increased considerably (Microtendipes gr. chloris,
Chironomus gr. reductus and Chironomus sp.). The species Cryprochironomus gr. defectus and Dicrotendipes nervosus
belong to species, which have preserved their original frequency and abundance. Decline of [Tow velocity in old Danube
caused settling of a 0.5 m thick layer ol clay-sandy sediments, which werc not inhabited by aquatic insects, except for
chironomids (Chironomus gr. fluviatilis, Chironomus gr. reductus, Cryptochironomus gr. defectus, Endochirononus
sp., Polypedilum gr. nubeculosum) and the stagnicolous and psamophilous species Epheniera vilgata (Ephemeroptera).

While in the pre-dam Danube the temporary launa formed, in annual average, about 30% of the cumulative abundance
of macrozoobenthos, in the old Danube this value decreases under 10% (years 1998-2001), which is an analogy with its
natural representation of the Danube arms. In autumn 2001 the simulated flood very positively influenced the caddistly
fauna. The genus Hydropsyche represented by H. incognita and several other species have reappeared (Tab. 5.1).

From the viewpoinl of occurrence of fish it is important that putting of the Gab&ikovo project in operation caused a
considerable reduction of flow rate in the old riverbed, stowing down of the flow velocity, shift of bank line into middle
of the old riverbed, shallowing of the littoral, and, at Istragov, covering of riverbed by muddy sediments. In
consequence of this the littoral zone does not more offer natural covers (o the fish. These changes are reflected in a
reduction of the abundance and specics diversity of the ichtyocoenosis. The species number decreased from 19 specics
recorded in 1991-1992 to 7 specics in 1993, Lack of cover and covering of the littoral by muddy scdiments and (he
littoral monotony caused that this locality is not searched by the rheophilous species, bul the curylopic specics. Among
the species, which were not recorded after 1993, 9 species were rheophilous (L. lota, G. baloni, B. barbns, C. gobio, L.
cephalus, L. idus, G. kessleri, G. albipinnatus L. lenciscus, L. idus and B. barbatidus), and 8 curylopic (A. alburnus, A.
bjoerkna, C. auratus, C. carpio, E. lucius, S. lucioperca and P. fluviatilis, P. marmoratus |CERNY (1999))

[Uis to be stressed hat the critically endangered species, requiring attention, have disappearcd the Gobio kessleri and
the wild form of Cyprinus carpio, endangered Gymnocephalus baloni and the species L. idus and L. lota. Reduction of
population size ol Chondrostoma nasits and Stizostedion lucioperca is also a warning.

Parapotamon (communities of the parapotamal type river arms)

After pulting the project in operation, the hydrological regime in the [Toodplain river arms, situated upstream of the port
of Gabgikovo (they belong (o system of Vojka, Sulany, Bodiky and Baka) is considerably different from the regime in
the arms situated downstream from the Gab&ikovo port towards village Sap. While the arms upstream became supplied
with water from the intake structure near Dobrohoit, the arms downstream are not artificially supplicd with water. But
the downstream arms are relatively intensively influenced by the backwater from the confluence ol the old Danube with
the Gab¢ikovo tailrace canal. Since putting the water supply into operation, this difference is also rellected in the
composition ol the planktonic crustaccans, In the upstream arms the truc plankton abundance ol the planktonic
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crustaceans retread and the entire zooplankton decreased, while the percentage of tychoplanktonic species increased
(among cladocerans mainly Alona guttata A. rectanguda, Chydorus sphaericus and Disparalona rostrata, among
copepods Nitocra hibernica). In 1995 low abundance of euplanctonic crustaceans and mostly also dominance of
tychoplanktonic forms continued (o persist (VRANOVSKY, ILLYOVA 1999).

In the Istragovské Rameno arm, not artificially supplied with water, a quantitatively rich crustaceoplankton with a
strong representation of euplanktonic species, above all the copepods, survived. Among (he cuplanktonic cladocerans
the dominant species were Bosmina longirostris or Diaphanosoma orghidani, among copepods mostly Cyclops vicinus,
Acanthocyclops robustus or Thermocyclops oithonoides. Tt was caused by sporadic flow in the arm. which was mostly
filled by stagnant water with the water level fluctuation dependent on of the backwater level [luctuation. Increased
proportion ol the tychoplanktonic forms, in comparison with the past, resuils, according to our opinion, from the
accelerating terrestrialization, shallowing and overgrowing of the arms.

In the arms of the parapotamal-type (former dead arms) between Dobroho$t™ and Gab&ikovo (river km 1840-1820), the
average abundance and biomass of the zooplankton, particularly of the planktonic crustaceans, considerably decreased
after the Danube damming. Percenlage ol euplanktonic crustaceans considerably declined and the tychoplanktonic
(littoral and benthic) species became dominant. These changes result from the transformation ol the periodically
discharged arms, which were favourable for existence of planktonic crustaceans, into the permanently discharged arms,
which offer considerably worse conditions for zooplankton, particularly for the plankionic crustaceans. Such a situation
also persisted in the arms of the system of Vojka and SuPany in 1995 and in the next years. Some increase of abundance
and biomass of the zooplankton, particularly the planktonic crustaceans, in the downstream part of the former system of
Baka indicated light improvement of abiotic condition for the zooplankton in the downstrcam part of the tlowing arms
(VRANOVSKY, ILLYOVA, 1999).

The conditions in the arms of the parapotamal type in the stretch between Gab&ikovo and Sap are similar 1o the pre-dam
state in spite of the fact that they are situated in the by-passed area. Due to it they are more favourable [or development
of euplanktonic crustaceans. The cuplanktonic species mostly continue to predominate over the tychoplanktonic
species.

In the upstream part of the Danube arm system (Bodicka Brédna) supplying with water [rom the reservoir created
rheophile conditions, which reduced species diversity ol the micro- and macrozoobenthos. The communities reacted to
the change of the arm character by destabilised structure (KRNO at al., 1999). The communitics of the macro- and
microzoobenthos in the discharged arms not supplied artificially with water (Istragov) are characterised by the typical
inhabitants of sapropel and muddy substrate, which predominates in this locality (KRNO at al., 1999). In the permanent
fauna inhabiting gravel-sandy littoral of the upstream part of the arms with flowing water, representation of Oligochaeta
considerably decreased in the turn of 1992 and 1993. At that time Tubificid species and Hypania invalida (Polychacta)
disappeared. Among the Oligochata, only species of the Naididae family, inhabiting perilylon and showing ability of a
quick recolonisation and some amphibiotic species, survived. Recolonisations of other componcents of the permanent
rauna run by means of drift. Recolonisation was relatively quick as indicated by the species diversity, which increased
almost twice within two months. Representation of the higher crustaceans (Amphipoda, Mysidacca) was tonsiderably
lower. Among the Oligochaeta, the species of the Naididae family predominated in the spring sample, similarly as in the
old Danube. In 1995, the dominant were Amphibiotic species, moveable Amphipods and among Oligochacta the
species of the Naididae family with a short live cycle. Later, the Amphipods took the dominant position in the
permanent fauna on the gravely substrate. In 1997 the species diversity increased. The Amphipods showed a high
abundance in summer and autumn. Also Jaera istri (Isopoda) reached a high abundance.

After 1992 the permanent water flow in the arm system of Bodiky, supplied with water, made possible occurrence of
the rheophilous species of the temporary fauna (Tab. 5.1). The frequent denudation ol the littoral zone in the arms,
caused by fluctuation of walter level, was reflected by changes of inhabiting aquatic fauna (KRNO et al., 1999). Under
the new rheophilous conditions the typically stagnicolous mayfly Caenis horaria is gradually replaced by C. lnctuosa.
The more regular occurrence of mayllies Baétis fuscatus, Caenis luctuosa and caddisflics Athripsodes cinereus, A.
albifrons, Occetis furva and Anabolia spp. indicate the permanent water supply of arms, belonging originally to the
plesiopotamal type, supplied by the surface and ground water. On the contrary, the stagnicolous taxa like Caenis simile
(Ephemeroptera) and Cyrnus spp.. Oligotrichia spp. and  Mystacides azurea (Trichoptera) retreat. Among the
dragonflics, the pioncer species Anax imperator and Libellula quadrimacilata were vecorded in 1993 In (he years
1994-1995, both the rheophilous (Calopteryx splendens, Platyenemis pennipes) and stagnophilous species (Enallagma
syathigerum, Cocenagrion puella) oceurred in the locality. Structure of the Chironomid taxococenosis changed in
comparison with the year 1992 The species Potthastia longimana, Paracladins conversus, Endochirononus gr.
signaticornis, Endochironomus sp., Glyptotendipes gr.. Polvpedilium convictum and Micropsectra junci appeared here.
On the contrary we did not record the species Macropelopia nebulosa, Chironomus gr. fluviatilis, Ch. er. salinarius,
Dicrotendipes sp., Paratendipes intermedius, Stictochironomus sp., Paratanytarsus gr. laterborni and Tanytarsus sp.
[n 1994, a strong invasion of phytophilous species Glyptotendipes sp. and Polypedilum exectunt continued. These
species found suitable life conditions on the algal growths on the gravely substrate and they became most abundant
there. In 1995, the species composition of chironomid taxocoenoses also indicated scasonal changes of hydrologic
conditions: in spring, the rheophifous conditions (more water fTows into the arm systemy were indicated by occurrence
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of Cricotopus bicinctus, while in autumn (less water) presence of Microtendipes chloris, Glyptotendipes gripekoveni a
Chironomus gr. thumi indicated hydrological conditions similar to the stagnant waters, which are preferred by these
species. After 1995 more rheophilous species of the temporary fauna (rheophilous Danube species Hepragenia
sulphurea, Serratella ignita and Psychomyia pusilla typical particularly of the eupotamal) hegan to occur in the
through-flowing arms. The caddisfly Ecnomus tenellus strongly retreated in all arms supplied with water. After 1995,
the rheophilous species dominated in the chironomid taxocoenoses: in spring Orthocladius thicnemenni, Cricotopus
bicinctus, Rheotanytarsus sp., and Pottastia gaedii, while in the second half of the year Microtendipes chloris,
Glyptotendipes pallens and G. gripekoveni, which prefer the stagnant waters (KRNO et al., 1999).

Similarly as in the Danube old riverbed, significant changes in structure of the aquatic fauna also occurred in the river
arms, which were not artificially supplied with water (Istragov) or whose water supply has not been solved yet. In the
arm in Istragov, which was through tlowing in the past and was without macro-vegetation, the submersion vegelation
(Potamogeton pectinatus) began to occur sporadically. This is caused by the fact that (similarly as in the arm in Spornd
Sihot)) the water can flow into the arm only through its downstream mouthing into the old Danube at times of higher
backwater. Therefore there is no significant flow in the arms, which could inhibit development of macro-vegetation.
The gravely bottom is covered by muddy-sandy-clayey sediment with organic detritus.

In the permanent fauna of the arms in Istragov, the representatives of the Tubificidae family (Limnodrilus hoffmeisteri,
L. claparedeanus) take a dominant position and reach a high abundance and biomass. In summer 1997, after high
discharges, Amphipoda represented by the species Dikerogammarus bispinosus and Corophivm curvispinum appeared
in the old river bad, but they were not recorded in the autumn. It confirms that under the existing hydrological regime in
the arms they do not find suitable life conditions.

Temporary fauna (Tab. 5.2) was represented in the Istragov arca mainly by the chironomid larvac represented mostly
by four species of the genus Glyptotendipes and by Chironomus gr. fluviatilis, Procladius sp., and Cladotatytarsus gr.
mancus. Abundance of individual chironomid species radically decreased in 1995, The species of the genus
Glyptotendipes disappeared, and the species of the genus Chironomus occurred only sporadically. Only species ol the
genera Cricotopus and Procladius, Cladotatytarsus mancus (in spring), Cryptochironomus defectuy and Chironomus gr,
semireductus continue to occur there. Also the number of species of dragonfly larvac decrcased. Aller 1996 only
moderate changes occurred. The three disappeared species of chironomids (Cricotopus sp., Chirononms gr. thumi and
Cryptochirononmus gr. defectus) were replaced by 2 new species (Endochironontus gr. nymphoides and Paratanytarsis
gr. lauterborni). When compared with the year1992, an increase of abundance was recorded in the species Chironomis
gr. plumosus, Polypedilum gr. pedestre and particularly in the predaceous species Tanypus kraatzi. In the [ollowing
years the chironomid community stabilised and the accessory species Eukieferiella devonica, Brillia modesta and
Rheotanytarsus exiguuwy also occurred. The species diversity of the dragonflies was low. Among the original number of
3 species, only the eurytopic subspecies Ischnura elegans elegans continued to occur there. From the viewpoint of
neuston (HALGOS 1999), this biotope secms to be little favourable. During the years mentioned, only several individuals
of Aédes vexans and Aédes sticticus occurred sporadically. An interesting finding was made in September 1998 (KRNO
et al., 1999). Alter a strong decrease ot water level in the arm and subsequent quick development of aquatic vegetation,
a mass occurrence of Anopheles maculdipennis s, and sporadic occurrence of Culex hortensis and Culex pipiens was
recorded. This indicates stabilisation of life conditions.

In the arm near Bodicka Brina, we registered the quantitative changes in ichtyocoenosis structure, namely in the
decrease of proportion of economically valuable species, particularly of the predators. Out of impuct of the Gab&ikovo
project it is explained mainly by illegal fishing. The illegal fishing, which decimated the ichtyococenosis ol the arms of
the system of Bodiky, was realised mainly in autumn 1992, at the time of very low waler levels and alter putting the
Gabcikovo project into operation. The observed changes were moderated by the supply of waler from the by-pass canal.
Decreasce ol abundance and species diversity ol fish (from 19 species in 1990 to § specics in 1994) was recorded at the
time ol the Danube damming when a substantial part of ichtyocoenosis emigrated at low water levels and the remnant
was caught by poachers. After construction of culverts (cascades) in the arm system, the re-immigration of fish [rom the
old Danube was inhibited, but afler beginning to supply the arms with water from the by-pass canal. the composition of

ichtyocoenosis stabilised to certain degree (CERNY 1999).

Plesiopotamon (communities of arms of the plesiopotamal type)

{n the medial zone of the plesiopotamal type arms predominated in the Copepod taxococnoses the cuplanktonic species
{mainly Eudiaptomus gracilis, Cyclops vicinus, Acanthocyelops robustus). In the Cladocera taxocoenoses the littoral,
i.c., tychoplanktonic forms (mainly Chydorus sphaericus and Simocephalus vetulus) predominated in the [irst period
after damming the Danube. Later, the percentage of tychoplanktonic forms continued 1o increase not only in the
Cladocera, but also in Copepoda. [n 1996-1997, the tychoplanklonic Cladoceran species Chvdorus sphaericus and
euplanktonic species Bosmina longirostris dominated there. Among copepods, Thermaocyclops oithonoides dominated
in 1996, similarly as in the previous period. In 1997 more cuplanktonic species occeurred. The littoral species Encyclops
serritlaties was also dominant (VRANOVSKY, ILLYOVA 1999).

In the former arms of the plesiopotamal type in the by-passed streteh, if they have not been dried off in consequence of
decrease of the ground walter level in pre-dam conditions, a rich-in-species taxococnosis of plankionic Crustaceans
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survives. In this taxocoenosis the proportion of tychoplanktonic species increases and contributes to an increase of the
overall species diversity. This is a consequence of the natural process of ageing, overgrowing, and (errestrialization of
these water bodies. This process is, however, accelerated by simulated floods, which have a lower periodicity and
intensity than natural {loods. In the arms on he south-castern margin of Bratislava and immediately downstream from
Bratislava (on both sides of the Cunovo Reservoir), in which a quick terrestrialization was to be expected, the water
table was stabilised due to an increase of the ground water level and, in this way, conditions for revitalisation of
hydrocoenoses, inclusive of zooplankton, have been created. Remnants of the plesiopotamal type arms, which are
situated downstream {rom the by-passed stretch, maintain a hydrological regime similar (0 the pre-dam conditions.
Species diversity of the planktonic crustaceans is here high and tends to increase. At present, however, these shallow
water bodies are subject to terrestrialization, overgrowing and further shallowing (VRANOVSKY, ILLYOVA 1999).

Although, the arm at Krdlovskd Luka is situated in the within-dike zone, it is not connccted with other arms. It is
supplied only by ground water. Overgrowing of this arm by macro-vegetation continues, particularly after 1997, Tts
overgrowing by submerged macro-vegetation, shallowing, and terrestrialization accelerates. From January to September
1993, a low water level (0.3 m on the waler gauge) persisted in the arm, and it increased only in Oclober 1993, In the
period of the low water level, the water temperature reached as high as 33°C (9 June 1993),

Micro- and meiofauna in this type of arm continues to stabilise. Increasing species diversity also manifests itself.
Among the sporadically occurring species the following were recorded: Histiobalantium natans, Tintinnopsis
cylindrica, Ophrydiunt crassicaule, Frontonia ambigua, Holosticha grisea, Strombidium turbo, S. velox, Frontonia
ambigua, Holosticha grisea elc. (KRNO et al., 1999).

Typical representatives of the permanent fauna were Asellus aquaticus (Isopoda) and Limnomysis benedeni
(Mysidacea). New species in this locality were Psammoryctides albicola and Gammarus roeselii. In 1995, Rhynchelniis
limosella, Dero digitata and Nais spp. (Oligochaeta) belonged to the dominant specics. Abundance ol Plumatella
Sfungosa and P. repens increased significantly. Their cover reached about 50% of the surlace of the solid substrate. In
1994, after a one-year absence, some species (leech Erpobdella octoculata, bivalviates Planorbis planorbis and
Bithynia tentaculata), occurring here before 1992, re-appeared. Gastropods Physella acuta and Hippeutis complanatus
were recorded as new species, and abundance of some surviving gastropods, (Lymnaca auricilaria, L. stagnalis and
Gyraulus albus) increased. In 1995, the water level moderately increased in comparison with the previous’year. The
submerged growths of Batrachium sp. dominated on the water surface in spring, while those of Ceratopliylunt sp. and
Myriophylum sp. in summer, The gastropode Anisus vortex was recorded as a new species in this locality, Three new
species for this locality were recorded in 1996, viz., Dugesia lugubris (Turbellaria), Glossiphonia complanata
(Hirudinea) and Arniiger crista (Gastropoda) and in 1997 additional six new species: Chactogaster langi and Pristina
longiseta (new for the fauna of Slovakia) and leeches Glossiphonia concolor, Theromyzon tessulatum and Erpobdella
testaced.

In the temporary fauna (Tab. 5.2), the species composition of mayflies changes. Caenis robusta veplaces, in these arms,
the species C. horaria and C. luctwosa. Among the dragonflies only stagnophilous species (Ischnura elegans,
Coenagrion puclla, C. pulchellum, Enallagma cyathigerwm, and Erythromuma spp.) dominated in 1995, Increased water
heating and cutrophisation was confirmed by the thermophilous species Crocotheniis erytiiraca and Sympetrum
meridionale. In general, increasing the proportion of stagnophilous dragonfly species and predomination over- the
curytopic species was observed. Chironomids were represented by a taxocoenosis characteristic of the arms with
stagnant water, rich macro-vegetation and rich algal cover on sand-gravel substrate (Procladius sp., Paracladius
conversis, Endochironomus gr. nymphoides, Glyptotendipes sp. and Polypedilum convienun). An increased abundance
was recorded in the species Microtendipes chloris and Polypedilum pedestre. New species tound here alter 1995 were
Ablabesmyia monilis, Polypedilum gr. nubeculosum, Cladotanytarsus gr. mancus, Tanytarsuy gr. obatifrons, Tanytarsius
2. macrosandalum, Paratanytarsies  gr. lauterborni,  Endochirononues  gr. tendens and (he abundance ol the
Glyptotendipes species strongly increased. After 1996, the proportion of the stagnophilous dragonflies increased, which
predominated over the eurytopic dragonfly species. The strong increase of abundance of phytophilous and pelophilous
chironomids Glyptotendipes gripekoveni, Einfeldia gr. pectoralis, Einfeldia gr. pagana, Tanytarsus gr. macrosandalum
and Dicrotendipes nervosus reflected the continuing overgrowing of the arm by macro-vegelation,

The state of aquatic biota considerably worsened alter 1999. There were periods in which the cpilfauna did not occur at
al, particularly after the winter (the strong outhreak ol macrophytes and their subsequent decaying caused an almost
anoxic environment in the arms of this type). The short floods in June 2001 slowed down (his unlavourable trend.

Among the representatives ol ncuston the mosquitoes predominated in these arms (BULANKOVA. HALGOS, 1995), viz.
Anopheles maculipennis s.1., Culiseta annulata, Aédes vexans, Aé, sticticus, Aé. cinereus, Aé, dorsalis, Aé. cantans, Aé.
lewcomelas. Aé, communis, Aé. flavescens, Culex pipiens, C. territans, C. modestus.

[n the years 1981-1990, the arm at Kridl'ovskd Litka was characterised by a high abundance ol ichtyocoenosis. However,
in 1991 it was found out that the water level fluctuations considerably delayed after the tluctuations of the waler level in
the Danube main strcam. This delaying supported the process of ageing and terrestrialization of these arms. After the
Danube damming, this process was accelerated by the low discharge in the old Danube. The arm was no more supplied
with water. On the contrary, the old river drained the arca. The water level in the arm declined so lar. that the shallow
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parts covered by Nuphar luteum a Trapa natans dried off. In the case of Krdlovska Lika, the process of ageing is also
accelerated by the facts that the arm belongs during the major part of year (o the plesio-palacopotamal type and is
situated on the margin of the widest stretch of the Slovak side of the flood plain within-dike zone. These factors,
together with the intensive fishing, particularly of predators and economically valuable species, reduced the species
diversity in this arm. Abundance of ecologically plastic, eurytopic species (Rutilus rutilus), introduced species (Lepomis
gibbosus), and expansive species (Carassius gibelio) increased in the ichtyocoenosis. On the contrary, relative
abundance of endangered species, belonging in the past to receding species, decreased, and during 1992 these species
disappeared. Extensive fishing caused this state in common carp (Cyprinus carpio) and Volga sander (Sander volgense),
while absence of communication with other water bodies caused it in the endangered species, like yellow pope
(Gymnocephalus schraetser) or rare species (Abramis sapa), (CERNY 1999).

Smali lakes in floodplain

Changes caused by (he Danube damming were strongly reflected in the qualitalive and quantitative representation of
individual mosquito species (neuston) in the floodplain small lakes. A common feature of the whole monitored area is a
strong decrease of occurrence of the spring species of mosquitoes, particularly of the genus Aédes (A. vexans and A,
sticticus) (BULANKOVA, HALGOS, 1995; HALGOS, PETRUS, 1995), caused by absence of spring loods. Until putting the
project into operation, there was a sufficiency ot ground water, which was reflected in seasonal structural changes of the
mosquito fauna. The regular three-peak flood curves, which were characteristic of the past. were replaced by one-peak
curves. Alter putting the Gab&ikovo project in operation, a strong decrease of ground water fevel was recorded after
1993 and the mass outbreaks of mosquito stopped.

The inundation small lakes have the largest significance for developments of pracimaginal stages of insccts, particularly
of the calamity species of mosquitoes (HALGOS, 1995). These lakes are represented by natural or man-made
depressions, which are strongly waterlogged or flooded by seeping of ground water at the time of high water levels in
the Danube. In the monitoring plot Bodicka Bréna, the species of the genus Aédes predominaled (A€ vexans, Aé.
sticticus, Aé. cinerews) in 1991, In 1992 we recorded occurrence of the species Cilex pipiens, Culex territans and
Anopheles maculipennis s.1. In the next years, the biotope began to dry out. In 1995, due to the simulated flooding, this
biotope became favourable for development of mosquito. Very interestingly, very rarc species, c.g. Culex territans,
Culex hortensis, Culiseta ochroptera, were recorded here. In 1996, the seeping of ground water was observed in (he late
autumnal months caused by the increased water level in the Danube. Due (o the simulated [loods in 1995-1997 (KRNO
et al., 1999), as well as due to favourable hydrologic conditions in the old Danube investigated biotopes were tlooded
by seeping ground water. This was manifested by occurrence of the pracimaginal staged ol mosquito, particularly of the
spring species Aédes cantans, Aé des communis and Aédes lencomelas, Unflortunately, the clear-cutting of the
floodplain forests and total destruction of biotopes under monitoring eliminated the positive effect of the simulated
floods.

Periodic water bodies

in the moniloring plot Dunajské Kriviny in 1991 a relatively rich occurrence of larvae of Anopheles maculipennis s.1.
was observed in a puddle (water hole) arisen in a (orest road after a rain (HALGOS, 1995). Occurrence of this species in
such biotopes is relatively sporadic and its occurrence in periodic puddles was no more recorded. In 1991 other periodic
puddles, dependent on rain precipitation, were chosen in Istragov. In late June, a rich occurrence ol Tarvac and pupae of
Aedes vexans was recorded here. In the next years, the rain puddles quickly dried off as a consequence of decreased
sround water level and were unsuitable for development of mosquito.

in the periodic water bodies in the area of Istragov an intensive development of the calamity mosquito species was
observed in 1991-1992. Since 1993, a decrease of ground water level and degradation of this biotope started. The small
depressions were [illed by water only at the time of the atypically increased water level in the old Danube, for example
in 1996-1997 and were not inhabited by pracimaginal stages of mosquito. At present, this hiotope is overgrown by
shrubs and partly filled by felling debris.

6 HITHERTO DONE

The basic concept of arrangements in the flood plain within-dike zone was to assurc such a level of ground water, which
i the pre-dam conditions (1985-1989) approximately corresponded to the discharge of 1,300 m'/s in the Danube. Such
water level was able (0 supply the root system ol tress in [Toodplain forests with moisture. In addition, the basic concept
required re-supply (o the arms system on both sides of the Danube with such amounts of waler. to ensure permanent
flow in the main arms

After previous changes and diversion ol a part of the Danube discharge into the by-pass canal, the ccosystem in the
inundation between Cunovo and Sap is in a functional provisory, which is unsuitable, at least [rom the viewpoint of
preservation of ecological values of the original inland delta. Biota is subjected to adaptive changes. which are leading
to its gradual degradation (LISICKY ct al., 1997). Efforts to improve this slate were limited. up to present time, (o
manipulation with water in the left-side part of the (Tood plain within-dike zone. Tts possibilities have not been fully
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used yet. The simulated floods only improve the condition of the ecosystem, but are not able to substitute the missing
disturbances typical for the Danube floodplain forests and other typical communities, because they considerably differ
from the natural tloods by smaller dynamics and efficacy (volume of the overspill discharge, size of flooded area),
water quality (a part of nutrients bound to suspended solids remains in the Cunovo Rescrvoir), and are without
connectivity between the river and its arms (the water is led from the by-pass canal, not from the river) (LISICKY, 2001).
The recently proposed water management measures solve only to increase the ground water level and re-connection of
the water bodies by means of rising waler table in the old Danube, but do not consider restitution ol autoregulation
processes of the Danube ecosystem. According to the hydrobiological typology, the former main stream (eupotamal)
has turned into a side arm type (parapotamal). However, the rise of water the table at small discharges would transform
the so far persisting lotic system into an almost lentic one. Impoundment of the water level in the old Danube riverbed
is acceptable, fromn the ecosozological viewpoint, only for the mutual reconnection of the arms and as a provisory stage
until the time in which the eupotamal of the main arms will have become functioning,

On the Hungarian side, the arm system was adapted already before 1992 for up to 80% for water supply by means of the
intake structure in the Dunakiliti weir. The system of water distribution is projected in such a way that a canal partially
including the old river arms, constructed along the old riverbed, is able to supply the side arms with water. The water
level is regulated hy a system of overflow dams and spillways in-the canal and arm system. At present. the arm system
on the Hungarian side is supplied by means of three openings in the riverbank using water from impounded old Danube
upstream from an overflowing weir at Dunakiliti and the water levels are regulated by Dunakiliti weir.

In May 1993, an autonomous system of supplying the floodplain within-dike zone with water was put in operation on
the Slovak side. The intake structure takes the water {rom the by-pass canal near the Dabrohost village. Its capacity is,
according to the project, 234 m'/s. It supplies the river arm system and makes possible to regulate the water level for the
needs of silviculture and from the ccological viewpoint. In addition it is able to simulate {loods in the tlood plain, clean
the arms from organic sediments, etc. Discharge and water level in the within dike zone are regulated by means of water
cascades with sluices and shallow spillways (Fig. 2.1). In this way, 7 sections in the flood plain were created with
gradually controllable water levels. Water level difference between dams - cascades at low discharges reaches 0.6-1.2
m, at higher discharges decreases. The first simulated flood in the within-dike zone lasted from 19 July to 18 August
1995. The hydrological analysis showed that it duration and intensity corresponded to the pre-dam Danube discharges
0f 3000 - 4500 m'/s.

Simulating floods allows inundating 60-70% of the {loodplain. The sections can be inundated dilferently, all together,
or some ol them can be inundated while the others cannot. The dams - cascades are situated perpendicularly to the
Danube. Each of them lies in the area bordered by the original feft-side flood protection dike and, at the old riverbed, by
a risen riverbank. These cascades arc inconspicuously placed in the terrain, and fastencd forest roads form most of
them. The main goal of this solution was to assure a permanent discharge in the main river arms in the within-dike zone
and to increase ground water level, soil moisture and make possible simulation of floods. The projected permanent
(minimal) supplying discharge was 20 - 30 m'/s. It was envisaged to connect individual scctions with the old Danube by
means of fish ways, or directly, according the level of water in the old Danube. It was also presupposed to construct
direct connections between sections or to connect them by fish ladders. The expected number of floods was 2-5 a year.
In autumn, a flushing of main arms was also expected. However, the floods were simulated with different [requency
(Fig. 6.1). From the technical viewpoint it is possible Lo improve furthermore the existing state and (o use the existing
devices or to construct new ones, for example the underwater weirs (overflowed dams), lish ladders, interconnections of
arms with the old Danube, redirection of water flow in arms, etc.

[n the area of the arm system a permanent intake ot water is guaranteed. It is controllable within the limits of the intake
structure capacity. Its full capacity never has been used up to the present time; the largest discharge tested did not
exceed 140 m¥/s. In comparison with the pre-dam state the permanent surlace of the water table considerably increased,
the water level is higher and the water quality in the arm system has improved and corresponds to the quality of the
Danubian water. At present, there is a great variability of discharge with different flow velocitics and depth in different
places, from | m/s to stagnant water in the old arms of the pleisopotamal, now filled by the ground water. The danger of
tising of anacrobic conditions, occurring in the pre-dam period, as well as drying off of the main arms has vanished.
Excessive eutrophisation can occur in the dead arms, but it will be within the original natural range.

Planned, but not realised measures in the Danube old riverbed (the water level was not raised (o (he stale corresponding
to the pre-dam discharges of about 1300 m*/s) has emphasised the breaking ol the connection between the Danube and
its arms. In addition, in the littoral strip along the Danube old riverbed, in particular in the lTocality of Dunajské Kriviny,
and in the arca ol Istragov, the levels of ground water and of water (able in the arm have decreased still more, with all
negative consequences.

On the basis of the Hungarian data, it can be concluded that the ground water level increased alter realisation of
measures agreed (0 in the Agreement 1995 in the entire arca of the Szigetkoz Island, from the arm system o the
Mosonyi Duna. The ground water levels are higher than in 1991 at Tow and average discharges in the Danube, and
considerably higher (han just after the Danube damming al the equal discharges. It means thal the ground water fevel in
the major part of the Szigetkiz Island is. after realisation ol the agrecd measures, higher than al the average pre-dam
discharges in the Danube,
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In spite of many efforts at creation ol a suilable regime and moisture conditions in the within-dike-zone and in spite of
many measures realised, monitoring of the natural environment shows shortcomings and possibilitics of a better use of
existing devices for control of the hydrological regime, as well as some shortcomings arisen in the last time.

In this place we state the principal shortcomings, from the viewpoint of water regimen, which are to be solved in next

steps. They are the following:

— definition of {lood protection measures, choice of meadows, mown meadows, delinition of their water management
and role during the lood;

— definition of arrangement, care and maintenance ol the Danube old river bed in regard (o conveyance of flood water
and olher uses, for instance water sports and yachting, technical navigation, etc.;

— connection of the Danube with the arm system in several places;

~ making possible fluctuation of water levels in the Danube old riverbed, and in the arms system. which would be
correlated with discharge in the Danube al Bratislava and, as a consequence, a wider [luctuation of ground water
levels;

-~ making possible a quasi-natural simulation of Floods in correlation with flood discharges in the Danube:

— support of at least partial meandering ol the arms in the within-dike zone; .

— increase in waler level in the old Danube and, as a result of this, increase in ground water levels in the bank zone
along the old riverbed,

— adjustment of ground water levels to the natural state, rise of the sunk level of ground water in the arca of Dunajské
Kriviny, Istragov, possibly in the upstream part of this area (lines A - C), in the downstream part at mouthing of the
arms into the old Danube river bed, Krilovska Luka and, possibly, also on other places;

~ providing a better connection and possibilities for migration of organisms through the lines (cascades) (putting the
fish ways in function, direct connecting of arms);

— definition of biocorridors, in particular along the riverbank lines and restitution of biocentres, as well as definition of
areas of economic forest stands;

— definition of touristic or otherwise used parts of the within-dike flood plain zone;

— demands on water manipulation in the right-side seepage canal,

— demands on levels of surlace and ground waters in the within-dike flood plain zone; and

—~ possibly other measures, also out of the within-dike {lood plain zone.

—

n the first place, it is necessary to pay atlention to flood protection and uses of the flood plain within-dike zone for
conveying the floodwaters. This function must be defined from the ecological viewpoint so that the within-dike zone
has a nature-close character and fulfils its natural function (for example the meadows and mown meadows are to be
placed so to they support the flood protection measures). It is obvious that the non-realises measurcd and the existing
hydrological measures cause the original requirements of the project to be not satistied (c.g., water level in the old
riverbed, hydrological regimen of Istragov, etc.). On the contrary, some realised measures do not [ill the aims that were
to be achicved (water supply for Dunajské Kriviny). Other realised measures fulfil the aims only partly or are not used
optimally (e. g. fluctuation of water levels). Monitoring of biota has disclosed some other requirements for further
improvements (e.g. moisture condilions), or some new requirement have arisen (mainly in consequence of changed
social requirements to use of the territory).

All these facts are reasons why dilferent scenarios are proposed. By means of a comparison ol the scenarios it is
possible 1o choose a scenario or select some of ils elements, which seem to be optimal from different aspects and
according to dilferent prioritics. Oul of the shorlcomings caused by unrealised original goals (c.g. rise of water level in
old riverbed), the main reason tor proposing new scenarios is the fact that monitoring of the environment begins to lulfil
its task of enlarging knowledge about the area in question and its biotopes. It presents new facts helping us to decide,
better and more concretely, what is desirable (o be achieved from the biological, ecological and naturc close viewpoint.
On other hand, there are available devices (improvement of their use) making it possible Lo {ullil these goals, or new
devices can be gradually provided without enormous cosl.

This study is not a project or a ready project proposal. It is a study of how to solve the problems from different positions
(ownership - environment - recrealion - cconomy). Doubtless, there exist not only compromise solutions, but also
solutions expressing symbiosis of different viewpoints, [or example the function ol the floodplain and the aims (o
achicve a nature close state in this arca.

The aim ol future management is to restore the ecosystem integrity in the (loodplain between the original Mood
protection dikes. From this viewpoint, it is necessary to concentrate on the support of decisive ccological processes.
This includes not only provision of the optimal life conditions for as large a number of species as possible, but also
preservation of the natural biodiversity, maintaining amplitude and frequency of changes (dynamic balance) and
preservation of the reparation and regeneration processes.

Optimisation should lead (o a return to naturalness (not originality), i.e., Lo providing or creating ol conditions for the
natural application of ecological rules and autorcgulation of the entire ecosystem as a complex ol azonal
ccosystems. IF we start from the basic concept of the inland delta consisting of a community catena vanging from the
aquatic communitics (cupotamal to pleisopolamal) through the semiaquatic littoral and transitional communitics to the
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terrestrial communities with decisive humidity gradient, corresponding ground water level and cyclic disturbances in
the form of flood, then our aim should be to achieve a state in which the artificially created conditions open a way
to autoregulative functioning and, in a certain sense, to secondary succession of those communities, which have
deviated from the natural state in consequence of various interventions. It is obvious that such a development also
can locally result in changes or even extinction of existing communities. However, the starting conditions should
be set so that these communities could arise in other suitable places by the natural succession (with possibility of
control of ecosystem development in the first stage). At the consequent realisation of this concepl we must also accept
the possibility of rising of communities from the drier part of the humidity gradient (hard-wood {loodplain forests,
Danubian forest steppe), which begin to form in the drained part of the within-dike fToodplain zone at the old Danube.

The potential stale of the communities cannot be understood as a static state, but as dynamic oscillations between two
idealised natural states (extremely moist whith repeated strong disturbances and relatively drier and more stabilised).
Such a potential state cannot be taken as an invariable characteristic of a concrete site, but only as a set of limit, which
the state of a concrete community should not pass for a long time. This means that the system can be dynamically
transformed not only in time, but also in space.

This state must not automatically means preservation of all species occurring there at present, hence
preservation of the complete species diversity of the present time, which is formed by many ecologically invasive
species with a wide ecological tolerance, whose secondary invasion was made possible by the changed conditions.
A possibility to control the running renaturation is inevitable for suppression of the invasion plant species, until
the time in which this task will be overtaken by the autoregulation. This control requires a special monitoring
and methods of its evaluation.

7 SOLUTION SCENARIOS FOR FUTURE

Flooding of the within-dike zone should simulate the original state, i.e., floods in spring and summer. An optimal
state for ichtyocoenosis occurs when both floods cover the floodplain up to the flood protection dikes (HOLCIK,
2001). Beginning, culmination, and fading away of the tlood should have a similar character as before the Danube
damming (see Fig. 4.8D).

It is important to maintain the course of filling end emptying of the flooded territory (Fig. 4.9). The curve of

filling can be steeper; i.e. the filling can be shorter. On the contrary, the curve of emptying must be flatter and

continuous, i.e. the emptying of the flooded area must last longer so that it makes possible hatching of the laid

spawn and floating of the young fish from the inundated area. The concrete date about the term of beginning and

lasting of floods should be harmonised with the (emperature regimen in the floodplain (Fig. 4.14);

— spring tlood, filling at the temperature of the inflow water of 4°C, start of emptying alter the water (emperature in
inundation has reached 15°C;

— summer flood: filling at the temperature of the inflow water of 15°C, start of emptying after the water lemperature in
inundation has reached 20°C.

The temperature and time limits should be verified and modified in regard to the changes that arose after the Danube
damming and other measures. It is also obvious that the optimal flood will not occur every year.

Natural habitats in this study have the priority. Il is obvious from the environmental viewpoint ol preservation of
values and specific features of the within-dike floodplain that the basic priority is the functioning floodplain from the
viewpoint of flood protection. Without a functioning floodplain there cannot be preservation of the nature close
biodiversity and ccological processes, which are typical in the territory defined as inundation. with respect to the
specific hydrologic and ecologic features of this Danube stretch. For this reason, all other interests must be subjected to
the fact that this territory is and will be irregularly inundated, and they must to contribute to the preservation of the
nature close biodiversity and ecological processes when using this territory.

Optimisation of hydrological regime should approximate the natural state. When optimising the hydrological regime,
we prefer to create a new eupotamal. Realisation of such a proposal would create conditions best approximating the
natural state (Fig. 2.2). It is necessary (o consider that previous straightening of the Danube and coicentration of
discharges into one fortified riverbed caused irreversible changes. Construction of the Gabéikovo project made possible
at least approximation of nature close state in the within-dike floodplain.

In regard to the historical development of the arms system, it is necessary (o focus on the within-dike zone with a risk
thal communication of the water level in the Danube old riverbed with the arm system will not be reached. The
decpened bottom of the Danube riverbed does not allow the water, without a sufficient impoundment. (o escape from
the riverbed and to inundate the within-dike zone at discharges as earlier. Because the water level in the old riverbed is
tower than in the arm system, the riverbed acts as a drain draining water from the arm system. In the present situation
there exists a possibility to use the original main arms of individual arm systems (o overtake function of the main
stream. It is desirable to obtain the optimal state with the minimal interventions and minimal manipulation with the
water management facilities.



If the concept of a new complex and bilateral eupotamal is not accepted, optimisation of the hydrological regime will be
problematic, in particular in the area of Istragov. Supplying of the arms with water has been not yet technically
resolved. At present, the water gets into this system of aquatic biotopes through their downstream mouthing as a result
of the backwater, caused by the confluence of the tailrace canal with the original riverbed. The arms in the vicinity of
the tailrace canal, for instance, the I$pdnsky Dunaj arm, are obviously supplied with the seeping ground water.
However, the bottom downstream of the tailrace canal mouthing into the original riverbed is deepening. Therefore it can
be expected that the backwater level in the old Danube will decline in the close future and communication of the water
in the arms with (he Danube will be reduced. This danger is rather serious because there are very valuable biotopes;
shallow “lakes” and “lagunes” overgrown with reed (Phragmites) and reed-mace (Typha), which represented rich
aquatic biolopes showing a high production and diversity, before the Danube damming.

Oplimisation of the water regime could be realised by construction of a submerged weir (dam) in the old Danube,
similar to that at Dunakilii, at the level of the upstream gate of the Istragovské Rameno arm. This would raise water
level and increase discharge into the Istragovské Rameno and Foki arms. The lower gate of the Istragovské Rameno
arm could be closed. If the hydrologic conditions do not allow constructing the submerged dam in the proposed place, it
could be shifted upstream, under the mouthing of the peripheral arm in Istragov. The preserved riverbeds of the
connected arms would also make it possible to fill the ISpdnsky Dunaj arm with water. This arm is mounting at the
confluence of the tailrace canal into the Danube. The risen water level in the old Danube would allow filling the
peripheral arm in Istragov and filling of the internal [agoons mentioned above.

Complex of measures in floodplain within-dike zone includes the following main parts:

- Interconnection of individual arm systems in the floodplain so that a new stream will be created. It would allow
preserving the heterogeneous water formations (arms, inundations lakes, lakelets, inundation puddles ete.) in the
within-dike zone.

- Supply of the water for the new stream from the by-pass canal and/or from the Danube old riverbed upstream of
Dobrohost, for example by an submerged dam similar to that at Dunakiliti).

- Ensuring of the heterogeneous hydrologic conditions in these new stream formations, abtaining ol a wide scale
of flow velocity in individual types of arms by means of remediation of already vanished mouthings of mutually
connected arms.

- Ensuring of the water level fluctuation in water formation, from the temporary denudation of some parts of the
bottom to tlooding of the floodplain within-dike zone.

. Providing of the coordination of the water level fluctuations with fluctuations of discharge in the Danube
upstream of Bratislava.

- Connection of the ends of the arms (in several places) with the old Danube riverbed.

- To create conditions for reaching of high water flow velocities in the new main stream and its arms during the flood
situations. This would flush the water bodies, would support erosion and sedimentation processes and
transform the river arm banks in the within-dike zone and lower its terrestrisation as a consequence of the natural
succession.

- If the aims mentioned above are o be achieved, il is necessary to set unambiguous priorities and (o define basic

limits resulting from these priorities for management of this territory (manipulation rules). (Priorities can be
named, for example, in the following order: flood protection of the territory outside of the within-dike zone, natural
functioning ol ecosystem and nature protection, silviculture, recreation, etc., in the floodplain inside the within-dike
zone).
In reality, this territory is hydrologically a functioning floodplain. Therefore it is obvious that at high flood
discharges in the Danube, it will be always naturally flooded. It is necessary to introduce and provide a regimen for
the flooded arca. This means, among other things, to inform all users that this area is flooded and the term of floods
will not be set administratively, but it will correlated at each flood with the discharges ol the Danube. The increase
of water levels and some flooding of the arca are always to be expected in this territory when the discharge in the
Danube at Bratislava will exceed 4,500 m'/s.

The overriding and most important function of the old Danube riverbed are to lead discharges, which cannot
flow through the by-pass canal, arms (including the new stream) and floodplain surface in the within-dike zone
during the increased and flood discharges. Outside of flood situations the old riverbed should not drain the
ground waters in its vicinity, but just on the contrary, it should support the optimal ground waters level and its
Auctuation. The old Danube can Fulfil this task only i€ its water levels will be higher (han the present ones and if they
will sufficiently oscillate approximately at the level corresponding to discharges of 1300 mY/s in pre-dam conditions
11985-1989). The cheapest and most satislying solution scems to be the submerged dams, which could be destroyed, (0
a certain degree and under defined conditions, by the extreme high ffoodwater. Their disadvantage would be the
necessily to be reconstructed after larger floods. Under the presumption of Ieading a discharge of 4.000 m'/s through the
Hy-pass canal it can be estimated that such a reconstruction would be nccessary once every 15-50 years. according 1o
‘he construction and the mode of management of the Danube riverbed. During the non-(lood state. the sanitary, but
variable discharge supporting (depending on arrangement of the arm system and its supply with water) [luctuations of
zroundwater able, would [low in the old riverbed.



There were several proposals. One of the acceptable proposals are shallow submerged dams in the form ol a wide letter
“V7, with a very small slope on the downstream side, completed with the existing and new groynes helween them.
Other solutions can be the some fortification of natural fords, low inflatable weirs, river meanders and other
arrangement of the riverbed, or their combination.

The basic criterion for measures in the old Danube riverbed is obtlaining of such water level, which could he considered
as satisfying. Such a water level corresponded before the Danube damming, according (o Slovak Environment
Commission, to the discharge of 1,300 m/s. It was a level, which was able to provide the groundwater table on a level
supplying sufficient soil moisture for the root system of the forests trees in the within-dike zone. In rcgard to this
requirement, there are several Slovak or Hungarian proposals for maintaining the water table in the old Danube. One of
such proposals is also the proposal given in the ,Report on Temporary Water Management Regime™ of the Working
Group of Monitoring and Water Management Experts for the Gab&ikovo System of Locks™ (CEC, December 1, 1993).
This proposal presents a solution consisting of 8 submerged dams (over tflown dams) downstream ol the Dunakiliti
weir. These dams are given in the Table 7.1 and Fig. 7.1. Besides this, in order to ensurc connectivity, the lish ladders
are proposed between the Danube and arm system, Table 7.2 and Fig. 7.1,

From this proposal only the simplified and incorrectly formed submerged dam at Dunakiliti was realised in accordance
witl the Agreement 1995 in the river km 1841, hence by 2 km more upstream than originally projected.

The Hungarian proposal given in the report claborated at the Office of Premier Minister, Burcau of the Government
Agent [or the Danube called: Task of Analysis of Impacts for the Danube” presented to the Slovak side in December
1999 (OFFICE OF PREMIER MINISTER OF THE HUNGARIAN REPUBLIC 1999) is also similar. This proposal is in Table 7.3.

Principally both proposals are identical and have the same aim — to connect the old Danube with the main arm and
ensure that a part of water {from the Danube [lows into the arm, flow through this arm and then the water mouth back
into the Danube and then again flow into an other arm, for example on the other side elc.

In both cases, the waler table level would be regulated by discharge and an adequate shape of the submerged dams,
according to the required fluctuation of water table and discharges. Principally it should have a V™ shape 1o enable
sufficient fluctuation of walter levels. The submerged dams should have a moderate slope (I : 50) on the downstream
side and should be constructed so that an extraordinary flood, exceeding some critical valucs would destroy such a dam
or at least a part of it. The old riverbed should be permanently discharged and should be managed so that it can lead the
required flood discharge. The arm systems should not be regulated except for the requirements of {Tood protection. It
means a defined discharge and protection of the banks in meanders in the vicinity of the (lood protection dikes and in
the exactly defined places. [t is nceessary to caleulate with flooding of the within-dike zone and with {lowing of the
water on the surface of this territory. Such a state is considered to be natural and to correspond with the basic functions
of the [oodplain,

Proposals to create a new eupotamal (partial or complete leaving of the old riverbed) and the shifting of the
cupotamal function into one or more existing side arms had appeared already before finishing the Gabéikovo project
{LISICKY, 1992). They were justified by the necessity (o preserve the lotic conditions in the main stream of the Danube.
Already after two [irst years of the Gabéikovo project operation the monitoring of biota showed that the fear from the
low ecological efflicacy of function of the proposed puffer measures (see Chapter 6) were well-founded and confirmed
the necessity of an essential alternative (LISICKY, 1994, LISICKY, 1995).

In the present situation, there is a possibility to use the original main river arms ol the {Tood plain so that they simulate
one of the Danube branches. In the past, hefore the water was concentraled into the one stream, the Danube water
branched in this stretch into many arms and, in this way, the discharge was divided into several paratlel flowing
streams, The proposed solution would represent one ol the branches of the main stream with adequately smaller
discharge. From the viewpoint of the hydrobiological terminology, it would mean a shift by one order, when the former
parapotamal-type arms would become the main stream (eupotamal). Subsequently the qualitative shilt would also
happen in other types of arms. The important factor in the flow created in this way would be providing of hydrofogical
conditions ensuring that the discharge in the "new stream” will fluctuate in accordance with water table in a flow only
slightly inlluenced by man, Tt means that the water table ol the "new stream” would be manipulated by means of a new
mlake structure in correlation with the water discharge at a water gauge (for. example al the Devin village). At the
nighest discharges the water should spill and [ill the adjacent water bodies, possibly also with the help ol regulation of
water level by means ol cascades.

There is a tendency 1o obtain the optimal state by means of minimal interventions and minimal manipulation with water
management [acilitics. In the initial stage, it would be necessary (o deepen silted mouths ol some arms (o support their
communication with the "new stream”

LISICKY (2001) proposes to use the former side arms al restitution of meandering river patiern and a strong support of
mastomoscs. According to his proposal, the new cupotamal would cross the old riverbed at 4-10 places. It would allow
leading larger discharges through the within-dike zone without dredging onc dominant meandering riverbed. An
argument for this (for the future) open solution is the fact, that we are not able to foresce unambiguously the character
of the riverbed-forming activity ol the river under the present local anthropogenous limits. Thevelore it is not desirable
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to define a priori, how and where the new eupotamal should arise and how it should appear. It is probable that the water
will use the existing well discharging arms in the initial stage, but later it will begin to re-model partly the tloodplain at
the flood discharges.

At such and similar solutions it is inevitable o propose and gradually realise the necessary technical measures in the old
Danube. However, there is a question, to what degree such a scenario would be optimal {for ensuring of leading the
flood discharges and ice. The less radical solutions of this group are represented by the proposals to strengthen two
parallel eupotamals in the main arms on both the Slovak and Hungarian sides without connection crossing the old
riverbed (SPORKA, 2001). This solution is also recommended by LISICKY (2001) as a temporary acceplable alternative.
However, the reasons for such function limits are not of the ecological nature, but of the political nalure (existing state
border and potentially different opinions of the Slovak and Hungarian sides about such solutions). But, even at such
solutions the necessary technical measures in the Danube old riverbed are to be proposed and gradually realised.

Requirements to scenarios of optimal hydrologic regime solution with respect to the ecological demands

The arm system should have, first of all, the permanently flowing water in the main arms. The main arms should be
connected with the old riverbed so that water flows into the arms in some places and flows out at other places in relation
to the discharges in the Danube. Inlets and outlets should be at the places of backwaters in the old riverbed so that water
flows several times into the arms and at the same time across the Danube old riverbed. It is also possible to [orm
separately meandering arms on one ore both sides of the within-dike zone. The proportion of water flow between the
old Danube and the meandering arm can be different (it was very different also at the beginning of the 20th century).
The discharge in the main arm also depends on the aim we want to reach. The more water will (Tow in arms and the
flow velocity will be higher, the higher will be erosion and sedimentation processes, the faster will be the process of
moving of meanders, process of erosion, and forming of new riverbanks, the higher will be also demands for
management of river arms in the vicinity of the flood protection dikes.

From the viewpoint of connection ol arms, the fish ways, ladders, boulder passes, bypasses and other types of
connection come into consideration. From the viewpoint ot water table levels, the system ol cascades able to provide
flood simulation should be preserved or possibly modified. By means of closing and opening ol culverts it is possible to
regulate the processes of erosion and sedimentation.

The basic concept of arrangement of the within-dike zone, whose part is also the old Danube, follows [rom necessity to
maintain the priority function of the floodplain to lead and temporarily retain the flood discharges. From this
function the basic ecological concept to preserve the natural values of such functioning floodplain is also derived,
of course, under the presumption that suitable conditions will be created for it from the viewpoint of
hydrological regimen. Unlike the hydraulic structures in Austria and Germany, which were built up in the
middle of the former floodplain and the water in the most arms flows slowly with small amplitude of water levels
fluctuation, the floodplain at the Gabé&ikovo structures has preserved its original function, as it had in the first
half of 20" century. In this sense, the Gab&ikovo project is unique. Preservation of biotopes of such floodplain
seems to be overriding from the ecological and practical viewpoint. It is realisable under the existing water
management and technical conditions and construction of the Gabéikovo project. Besides this it is possible to
create, to a certain degree, hydrological conditions for disturbance and restoration of the autoregulative system in a part
of the floodplain. This means mainly increase in spill out process, support of sedimentation processes and
riverbed-forming potential, connection of the main riverbed with arms, making possible meandering of main arms,
increase of ground water levels ol the drained zone along the old Danube, support of [Tuctuations of discharges and
water levels in the floodplain within-dike zone in correlation with discharges in the Danube, use of the intake structure
at Dobrohost’, connection of the arms with the old Danube, etc. From the viewpoint of groundwater, it is desirable to
increase fluctuation of the groundwater level, what can not be realised in the permeable alluvial gravel otherwise
then by fluctuation of water table also in the old Danube riverbed. Thercfore, the submerged dams (but also other
technical facilitics) must be formed so that they make possible, or create, such a fluctuation. The submerged dam at
Dunakiliti serves as an example, which inhibits such a fluctuation.

It is evident, that such modilications ol walter regime, which are based on the dynamics of discharges and water levels,
on support of erosion and sedimentation processes, and which result in the creation of conditions supporting disturbance
and autoregulation of the system, necd specific and accurately defined monitoring, monitoring criteria for
evaluation of its results, and need an instrument (for example a permancntly working mathematical model) for the
water-management regulation of the hydrological regime dynamics. Subsequently, waler-management, ccological,
and other measurcs, inclusively of manageent of commercial forests should be carried oul.

The floodplain within-dike zone should be able to lead and retain a part of floodwalter and should be able (o realise the
natural and simulated [lood. From this viewpoint it does not need any terrain rearrangements. The terrain works will be
potentially necessary tor {looding this area or for connection of the terrain depressions with the adjacent arms. If the
Danube old river bed’s capacity to transfter the flood discharges will be curtailed, this function must be overtaken by the
branch system and mainly the within-dike zone. This requires its maintenance and possibly creation of delorested
corridors (mcadows).



8 GENERAL CONCLUSIONS, RECOMMENDATIONS AND PROPOSALS

Optimisation of walter regime should approximate the natural state before closing and separating the Danube river arms
from the main stream. From the ecological viewpoint it is desirable to createc a new main riverbed/arm of eupotamal.
Theoretically there are several alternatives, viz. creation of the eupotamal by connecting the Slovak and Hungarian
systems of arms, creation of the new eupotamal only on the Slovak territory or creation of two eutopamals separately on
the Slovak and Hungarian territory. In the case that creation of the new eupotamal by connection of the Slovak and
Hungarian systems of arms (possibly using sections of the old riverbed) will appear as not real from any reason, then it
is possible to consider creation of the new eupotamal only on the Slovak territory, according 1o proposal of SPORKA
(2001} or of two parallel ("national") cupotamals (LISICKY, 2001). It would result in the relatively most natural state,
close to the state before the beginning of construction of the Gab&ikovo project and before closing and separating the
Danube River arms from the main stream. It is necessary to take into consideration thal the previous works in the
Danube riverbed made in connection with navigation, viz., straightening of its riverhed, fortification of river banks,
concentration of discharges into the straightened riverbed, have caused changes which inhibit return to the original
natural state, state when the Danube meandered freely nor, at least, to state from the middle of 20th century. Significant
changes also have arisen due to construction of the Gabé&ikovo project, but some possibilities to approximate the natural
state in the {loodplain arose too.

In respect to the historical development of the arm systems it is necessary to focus on the within-dike zone considering
the risk that communication of the water table in the former arm systems will be reached only in some places or that the
direct communication will not be reached at all. The deepened bottom of the old Danube riverbed and intake of water
into the by-pass canal do not allow natural spilling of water into the inundation and it’s flooding, as cxtreme floods with
discharges exceeding 8000 m'/s are an exception. However, the situation can be improved by mecans of technical
measures.

From the viewpoint of the aims defined it is necessary first of all:

- To provide creation of the "new stream” by means of connection of main arms of individual arm systems. It would
allow preserving diverse water bodies (arms, lakes, flood lakelets, flood puddles etc.) in the [Toodplain within-dike
zone.

— To restore already vanished mouthings of mutually connected arms (anastomoses) in order to oblain wide scale of
flow velocities and diversified hydrologic conditions in these water bodies.

— To allow fluctuations of water table in the water bodies, from temporary denuding a part ol the hottom to the
flooding of these bodies at high water levels.

— To ensure the fluctuations of discharges and water level in the arms corresponding to the (Tuctualion of water level
(discharge) in the Danube at Devin.

- To allow the water in the new main stream to reach high flow velocities in order to flush the riverbeds and, in this
way, to inhibit their excessive terrestrisation resulting from the natural succession.

— In respect to the aims defined above, it is necessary to set the unambiguous prioritics of management for this
territory (its use for flood protection - leading of discharges, function of a polder, nature protection, silviculture,
recreation etc.) and, on this principle, to elaborale manipulation rules of the integrated water management of the
floodplain within-dike zone.

A precondition for preservation of the communities close to the natural state (communities of natural character) and
converging to the original state of the floodplain forests, as well as for reaching an acceptable slate, is ensuring of
flooding of a major part of the forest stands by the water from remnants of the arm system. This [Tooding must have a
larger extent and duration than the hitherto practised simulated floods.

Therefore it is necessary to ensure floods in the entire area of interest, at which the water will llow (not only stagnate!)
through the major part of forests al least for several days a year. For formation of the natural communities it is much
more important to ensure more or less regular [Tuctuation of the ground and flood waler in a relatively wide amplitude
than to ensure a stable level of water table. For preservation of ripicolous and littoral communities it is also inevitable to
ensure fluctuation of water table in the arms themselves, so that a part of their bottom and moderately declining banks is
denuded for a longer time.

The discharge and water table in the main arms of the original arm system should be variable and must be correlated
with the discharges in the Danube upstream of Bratislava. The water table in the lateral arms should be also variable. A
stable high water level should not be maintained in them as it is practised at present over the major part of year.
Diversity of” water bodies (arms, meanders, depressions) also must ensure low water levels and allow walter to heal and
create conditions for balanced representation of fauna and aquatic vegetation of waler table and shores. Most
characteristic species of such communities do not tolerate a permanently high water level resulting in lower
temperatures of waler in the arms.

According (o LISICKY (2001), the old Danube is too capacious (and has heavy fortitied banks) to the hitherto considered
discharges (250, but also-600 m*/s at Cunovo), o be sullicient for the further forming of the entire riverbed. According
to the hydrological typology, the muin stream (eupotamal) has changed, as a matter of fact. on a side arm (parapotamal).
Damming ol the old riverbed and rising of its water (able is necessary for reduction of ils draining elfect. From the
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ecosozological viewpoint it is acceptable only as a transition stage, until the time at which the eupotamal in the main
arms of the original arm system slarts to {unction. A [unctioning solution close to the natural state can be reached only
by a gradual diversion of the present discharge {rom the old riverbed into the original arm system adapted for larger
discharges. In such a state, the old riverbed would serve for leading flood discharges. It means restoring the anastoming
and meandering river pattern in the new eupotamal, which existed here in the past and gradual leaving of the
straightened and in the 20th century rearranged main riverbed with fortified banks. By means of a controlled succession,
an autoregulative ecosystem could be naturally restored, which would correspond, in relation to the considerably Tower
discharge (for example according to Agreement 1995), to the Danube stretch upstream of Bratislava. Al the same time it
is necessary 1o refrain from the requirement of navigation in the Danube old riverbed, which is not ensured in any other
hydraulic structure on the Danube (For the present moment the navigation is technically possible between Cunovo and
Dunakiliti with possible passing downstream of the Dunakiliti weir and from Sap upstream up to the port of
Gab¢ikovo). Aflter providing a sufficient discharge in the new riverbeds, it will be possible o allow for the gradual
terrestrisation of the not functioning stretches of the old riverbed, under condition of preservation ol its function for
leading large [lood waters.

The hydrologic regimen itsell is not sulficient for return to the natural state. It represents only an inevitable
precondition: Out of modilication of the management of the hydrologic regime, it is necessary to change essentially the
approach of silviculture and local population to the landscape use. First of all it is necessary Lo prevent the gradual
urbanisation of this territory and its {ragmentation by a network ot forest roads, intensively used plots, recreation
facilities ctc. A pre-requisition of this is maintaining of an intern regime of naturally or artificially flooded area and a
regime corresponding (o the Protected landscape area, in some places a regime of Nalure reserves or at least of the
special purpose forests. Without this, the realisation of the water management measures will be effective, but its effect
will be devaluated by other human activities. Also for this reason, it is necessary to strictly insist on elimination of any
activities, which are in contradiction to the character of a floodplain.

The basic scenario

For the more detailed final discussion and realisation of modelling of the scenarios of further policy we recommend the
proposals belonging to the "new eupotamal” group. They are most promising {rom the viewpoint ol restoration of the
natural processes and autoregulation of the ecosystem. Therefore only individual varictics of this group of scenarios are
to be completed and their suitability is (o bee evaluated. For their realisation they need, as the [irst step, to rise of the
waler table in the old Danube by means of submerged dams or damming the riverbed on several places and construction
of hydraulic guide structures across (he old Danube. The proposal to dredge one dominant side arm. which also belongs
to this group, is laborious, expensive and problematic from the view of flood protection, extent ol carthworks and
maintaining of the riverbed in the loodplain. In addition, it contradicts to the concept ol supporting the natural
riverbed-Torming activity of the chosen arms and of inhibiting excessive facing of their banks. From the discussion
about individual scenarios it follows that the solutions presuming crealion of a new cupotamal. as schematically
proposed in Fig. 8.1, arc most functional and optimal from the view of ecology and ecosozology. The complex Slovak-
Hungarian solution, which would restore a unique system in this stretch of the Danube, is prelerred. In the case (hat
modelling or other reasons (i.e. other than ecological reasons) would show its unreality, the second prelerred solution is
-creation of two parallel eupotamals along the both sides of the old Danube. From the practical aspect ol leading of flood
discharges, the most acceptable way scems to be creation of a new cupotamal using lemporarily submerged weirs in the
places where the new eupotamal should cross the old Danube. Such solution preserves the [unction of leading of lood
discharges, reduces draining eflect of the old riverbed, and will work with a small (variable) discharge in the old
riverbed until the new eupotamal in the main arms of the original arm system will have started its work. The new
eupotamal should be created so that it does not need maintaining of its riverbed and fortification ol banks.

If we accept the principle that arrangements should be non-violent, carried out on the limited arcas in the within-dike

zone, inexpensive, requiring only limited carthworks, and that they should converge to natural processes, then there

exists a combination of proposals and sequence of works. An advantage of this sequence is also a chance Lo correct the
course of works on the base of environment monitoring. The sequence ol the works would be arranged as follows:

- construction ol several low overflowing dams (similar (o the one al Dunakiliti) making possible to connect the arm
system with the old Danube at several places;

- providing of a natural dividing of water between the old Danube riverbed and the connected arms;

- optimisation of discharges in the arms in relation (o dams and water dynamics in the arms:

- rearrangements leading (o restoration ol the natural processes in an auloregulative system. inclusively of he
dynamics of discharges and levels ol the surface and ground walter, crosion and sedimentation. meandering in the
within-dike zone and mutual conncction ol arms; and

- monitoring ol functionality of several, al the beginning 2-3. low overflow dams constructed in the old Danube and
on the basc of its result proposing further arrangements, for example fortilying of (ords. connections between arms,
changes in walter levels, cte., gradual building of turther overflowing dams in the Dunube

In respect to the unsatislying quality of the necessary historical data and lack of experience with rehabilitation, up (o
restoration ol a river in a similar scale and in a comparable environment there exists a question ol preliminary
modelling of expected processes (erosion, sedimentation, water quality, influence on ground waters cte.). fn regard o a
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great hetcrogeneity ol parent rocks, sediments and geomorphology, creating of a reliable model would be probably
expensive. On the other hand, there is some experience with modelling of the processes in the Cunovo Reservoir and in
its vicinity, experience from other countries as well as new investigative methods, which can make the modelling
process considerably easier. It will be desirable to model mainly those parts of the new solution, which require some
technical measures, for example verification of passing of floods and ice and, step by step, also of the entire large area
experiment. It is also possible to model the erosion-sedimentation phenomena. Results of such model are quite well.
There is only the question whether they will apply in praxis, where the situation depends on real discharges and time
frequency of floods. Modelling is a process, which, based on the monitoring, models the proposals and contributes to
the decisions and realisation of the proposals. The monitoring continues, the results are compared with the model, the
model is corrected and a new phase begins — correction of the proposals. It is an iterative process, which can be used in
the course of works. One of main lessons from the Austrian stretch of the Danube is the fact that the modelling is not
able to ofter the linal solution already in the initial phases and to foresee the concrete events. Because the modelling is a
process, it is necessary to divide the proposal into subsequent steps, to model them and to monitor the results and by
means of Lthe gradual steps to refine and correct the proposal. It can be stated that some failures of the modelling do not
result from the modelling method, but [rom the insufficient knowledge of parameters input in the models.

From this reason the experts, who compiled this study, endorse the idea of gradually controlled (by means of the
technical measures and water management) releasing of the river dynamics in the area of interest according to
the scenario proposed in the conclusion, and endorse the principle of gradual adaptive decision-making oriented
to the gradual optimisation of the hydrological regimen in the next decades. The basic concepts of this
optimisation are expressed in the previous chapters. At the same time they recommend to realisc as few technical
measures as possible in the arm system and to allow nature and natural processes to create the new eupotamal.

The available water sources
The previous considerations show that there are principally two water sources:
. Water from the Cunovo Reservoir:

- On the lelt side of the Danube old riverbed (the Slovak part of the arm system) it is the water [rom the by-pass
canal inflowing into the arm system through the intake structure at Dobrohot’. Its amount can be regulated in a
wide range of 0 to 240 m'/s.

- On the Danube right side (the Hungarian part of the arm system) it is the water from the Cunovo Reservoir from
the intake structure leading water into the Mosonyi Duna with the capacity up to 40 m'/s and water from the
seepage canal.

2. Water from the old Danube, whose total quantity ranges, according to the “Agreemen(” from 1995, from 250 to 600
m'/s. During the flood discharges, its amount can be much larger, theoretically more than 10,000 m'/s. According to
the proposal of the Hungarian side from 1999 (OFFICE OF THE PREMIER MINISTER OF THE HUNGARIAN REPUBLIC
1999) based on the opinion of five Hungarian institutions, which defines the ecological-technical concept, the
explicitly defined ecological minimum of the discharges in the old Danube in the growing season is 400 m'/s, while
in winter 20-40 m"/s. Water sources arc:

- On the Hungarian side the water [rom the old Danube is connected with arm system dircetly by inlets situated
upstream of the Dunakiliti weir. In summer 100-300 m”/s water flows into the arms.

- A overtlow dam, similar to that on the river km 1843 al Dunakiliti, constructed at Dobrohost would make
possible (o supply analogically the Slovakian arm system directly from the old Danube.

[tis evident that both the basic water source, the water from the Cunovo Reservoir and the by-pass canal and the water
from the Danube old riverbed, are available and can be mutually combined.

The solution presumes several varieties. The optimal and most functional varicty, from the viewpoint ol ecology and
zcosozology, scems Lo be the solution presuming creation of the new eupotamal in the main arms ol the present
floodplain. We prefer the complex Slovak-Hungarian solution, which would restore the unique ccosystem in this stretch
of the Danube. The second preferred solution is creation of two parallel eupotamals on both sides of the old riverbed.

Thesc (wo varictics presume to conneet the water of arms with the old riverbed downstream of the Dunakiliti weir, for
cxample by means ol submerged dams. Furthermore they presume two alternatives — one common Slovak-Hungarian
cupotamal crossing the old riverbed in several places or two separate cupolamals, each on one side of the Danube, not
crossing the old riverbed. Decision about one ol these alternatives does not exclude accepting later another allernative
ar to solve the situation on one side of the Danube only.

Beside this, Lthe intake structures for Mosonyi Duna at Cunovo and for the Slovak arm system at Dobrohoit will remain
functional. In the Slovak side it will be possible (o reduce the water amount inlet through this intuke structure and (o use
it for a complementary control of discharges in the arms and for the simulation of oods.

The old river bed, obviously in a rearranged form, will retain its function of leading the flood discharges. hence leading
ol those discharges which can not {low through the by-pass canal, arm systems and. at hizher discharges. (hrough the
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entire {loodplain zone. In the non-flood situations it will lead the sanitary discharges or it will be changed into a
riverbed with low submerged weirs and impounded sections. These intermittently flowing and stagnant sections may be
used e.g. for sports navigation. In any casc it is necessary to calculate, and maintain its flood protections function.

The main kind of arrangements in arm systems is their transformation to discharging arms ol the cupotamal type. which
will form a new river. One of the possible proposals, for example, is represented in Fig. 8.1. Ol course. the scheme can
look otherwise. Principally il is a functional solution close to the natural state, which will be obtained by the gradual
diversion of the discharge from the old riverbed into the original arm system, adapled step by step for the required
discharges. It means restoration of the anastoming and meandering river pattern, which existed here in the past, and the
gradual leaving of the canalised old riverbed of the Danube whose transformation was finished in the past century.

Sequence of works

In regard (o Lhe exisling experience and information from Austria, all realisation steps should be modelled in advance,
step-by-step realised, and, at the same time, step-by-step monitored. One of the possible alternatives is. for example the
following:

- Elaboration of the proposal for connection of the old riverbed with the future arm of the eupotamal type, verifying
the solution by means ot modelling and elaboration of the project,

- Construction of the submerged dam somewhere between the river kim 1838 (Vojka) and 1840 (Dobrohost),

- Construction of a sill and groyne in the inlet canal at (he sluice at Dunajské Kriviny.

- Connecling the Voj¢ianske Rameno arm by means of an inlet (opening) in the banks with the backwater in the
Danube old riverbed.

- Construction of a dam in the river km 1830 at Bodicka Brdna (or r. km 1828.35 downstream ol the present line E or
in r. km 1831.70 downstream of (he present line C or in the r. km 1834.90 downstream of the present line B)
upstream of which the new eupotamal could cross the Danube old riverbed and conceivably intake there more water
from the old riverbed.

- Monitoring of the changes arising after the construction of dam and processes in the arm. mainly the relation
between erosion and sedimentation, translormation ol banks, etc.

- To leave the sanitary discharge in the old riverbed and to adjust it for transferring the (lood discharges.

- Evaluation of changes and processes, implementation of the results into the model, repeating ol the models.

- Evaluation of results ol previous works and proposal of further course of the works.

9 EPILOGUE

In this study, which provides qualitative and logic-based analysis of complex environmental asscssment ol problems,
goals and possibilities, we tried to present a vision of how the {lToodplain between the lood protection dikes of the
Danube old riverbed in the stretch between the Dobrohost” and Sap villages should look from the viewpoint of flood
protection and natural functions. This vision is based on the knowledge of a large group of experts. Their idcas are
presented, cited and summarised in the vision. They represent a scientific background of opinions and interpretation of
monitoring of natural environment.

It is cvident that the proposed state cannot be obtained, at once and quickly. Gradual steps are presumed, with minimal
technical interventions and minimal regulation works. The results ol this cffort do not depend only on waler
management measures, but also on dilferent decisions of different levels, from the intesnational negotiations to the local
authorities and individuals. However these aspects are not the topic of our study. The study does not insist on the strict
respecting of all opinions, but it proposes an aim, which can be reached just by the gradual steps, discussion and
application of monitoring and interpretation of its results. The authors expect that alt proposals and projects will be first
professionally discussed, modelled, and after their realisation monitored, evaluated and gradually completed so that they
lead (o the filling of the vision proposed.
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Sacasna krajinna Struktira
posudzovaného tizemia Podunajskej niZiny

S Dobrohost’
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plochy lesnej 8kélky
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Obr. 1.1 Prehlad o sucasnej krajinnej $truktire podl'a Kozovej a kol.
Fig. 1.1 General view of landscape structure according to Kozova et al.
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Obr.

Fig. 2.1 Floodplain with the Danube branches
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Obr. 2.2 Dunaj na Mikovinyho mape Bratislavskej zupy (1735) a 0 250 rokov neskor (DOSZTANYT 1988)
Fig. 2.2 Danube in the Mikovinyho map of Bratislava District (1735) and 250 years later
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Z Flooded area of Zitny Ostrov
0,. in 1965

GROUND WATER Flood arca:
4 Consulting Lid. : a y
I, Braustava SLOVAKIA ’ 19.6.65 ” 20.6.65 % 21.6.65 % 22.6.65 ) 13.6.65 ) 26.6.65 masimum ' protected orea
© 19059 =

Obr. 2.3 Zaplavené iizemie Zitného ostrova v roku 1965
Fig. 2.3 Flooded area of Zitny ostrov in 1965

| REZ NAPLAVOVYM KUZELOM DUNAJA
POHL.AD SMEROM OD BRATISLAVY

| % ZITNY OSTROV % }—— STIGETKOZ ——~{

1 Inundicia Dunaja

| Hradza Dunaj

Mosonsky Dunaj

i Maly Dunaj Hridza

Obr. 2.4 Rez naplavovym kuzelom Dunaja
Fig. 2.4 Cross-scction through the Danube alluvial fan
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vodnych diel Gab¢ikovo - Nagymaros
f Gabtikovo-Nagymaros Project

Obr. 2.5 Pozdizny profil projektu Sustavy
Fig. 2.5 Lengthwise profile of the system o



Spoloéne vypracované izolinie hladin podzemnych vod
Podmienky pri pricmernom prietoku, 13. jul 1992
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Obr. 2.6 Izolinie hladiny podzemncj vody pred a po prehradent Dunaja
Fig. 2.6 Contour lines of the ground water level before and after putting the Project into operation



Analyza maloplo$nych chranenych fizemi
v ramci CHKO Dunajské luhy

Autor: Gabriel Izsak

CHA Remete
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| S OLRN

PR Hajosok
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JCHA Parksll

PR Forras

Legenda:

existujuce maloplo¥né chranené tzemia
nadregionélne biocentrum

navrhované prirodné rezervécie
navrhované chranené arealy

lesy osobitného uréenia

jazerd

hranica CHKO Dunajské luhy

Technické spracovanie: Pavol KoSovi¢
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Mierka 1 : 100 000
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NPR Ostrov
liaka morského

PR Isiragov

PR Cilizska sihot

Obr. 3.1a Sudasny stav biocentier, existujiicich a navrhovanych chranenych uzemi podl'a Izsdka
Fig. 3.1a Present stay of bio-centres, existing and proposed protected areas, according to lzsdk
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Alternativne riefenie ndvrhu malopo$nych chréanenych tizemi
v ramci CHKO Dunajské luhy

Autor: Mirko Bohu$

Mierka 1 : 100 000

PR Hajosok
PR Kralovska luka
CHA Parkalt
CHA Sihot'
" PR Forras
NPR Oslrov
Orliaka morského
Legenda:
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Technické spracovanie: Pavol Ko3ovi¢

Obr. 3.1b Stlasny stav biocentier, existujucich a navrhovanych chranenych tzemi podl'a Bohusa
Fig. 3.1b Present stay of bio-centres, existing and proposed protected areas, according to Bohu§
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a Komarne v r. 1967-2002
Fig. 4.3 Water levels in the Danube at Bratislava, Rusovce, Gabéikovo and Komamo from 1967 to 2002



| |
Jal - Aug.

un

’

J

i

Maj
k

|

Marec  April

Feb.

Ro

10000

- Podla didajov SHMU

a
|
I
|

-
|
I
|

4
8
|

[
-l
|
i1
|
1

S

S S g

(=] [l

(] [

< o

=] s
(;-s"au) yopug

2000

TR Aug.

Jun

I
M4j

i
Rok

Marec  April

|
Feb. I
Obr. 4.4 Dlhodobé denné kolisanie teploty a prietoku v Dunaji v Bratislave

Jan.

Dec.

Fig. 44 Long-term fluctuation of water temperature and discharges in the Danube at Bratislava

157



eAR|SIIRIg 18 9qnuy(] SY) Ul S3JIRYOSIP JO UONBMIN(] ULI)-FuoT ¢ “Big
aagsnerg A efeung Kpoa nxojeud druesijoy suuap 3qopoyid S+ G0

|
10 ‘dag Buy Apng aunf Ken udy qorey Q94 ‘uef 09 "AON _
_

0 0
|
000T 000¢
i
. 000F 000% 3.
g
||||| =
g,
0009 — - 4 - _, . X VA f - -- = 0009 2
[ |/ D - - el - — = — =
I _ I NIAHS ueRw
I " “ apepiez Bo 45....39&;. A
0008 - - - - =7 +— 0008
TNT _ ¢
[VINVAOTS TSI e M et
-1 P71 Sunnsuo)) @ —— 1T = T T B — B
YHLYM ANNOYD N |
00001 —— _ _ 00001
0 0
00§ — i S e = i =& e e i g = = — 005 o
_ i e . ; : L 3
0001 — : e i1 = 1 5 . o) = . T == e o . SR ' L - 1 0001 <=
| 7] _ N . eN1£yopo pupiepue)s |
- 0081 : 0051

158



0.5

0.4

0.3

S
o

e
-

4

Dunaj - profil Bratislava / Devin
(1901 az 2002)

Konzuladna skupina

CiL

[y
R

PODZEMNA VODA
spol 51 0

LR B I B A I T

[N

I i ]

[

-fl[ll!v['l'lli|ll

Ly

Jan

11
i
i1l

Feb  Mar Apr Maj Juin

TTT T i T ¥
i |il 1I1 ]:

Jil | Aug' Sep | Okt' Nov' Dec

|1|_I

0.5 ‘
0.4
0.3
0.2

0.1

>

Obr. 4.6a Pocetnost vyskytu prietokov vicSich ako 4000 m3/s v jednotlivych mesiacoch v roku

Fig. 4.6a Frequency of occurrence of discharges above 4000 m%s in individual months in year
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Obr. 4.6b Pogetnost vyskytu prietokov vicsich ako 5000 m/s v jednotlivych mesiacoch v roku
Fig. 4.6b Frequency of occurrence of discharges above 5000 m¥/s in individual months in year
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Fig. 4706 Probability of occurrence of maximal discharge in month
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Fig. 5.6 Content of nutrients and BOD; in water up and down from Cunovo reservoir
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Fig. 5.7 Basic physical-chemical parameters of water up and down from Cunovo reservoir
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Fig. 5.8 Basic physical-chemical parameters of water up and down from Cunovo reservoir
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Fig. 5.9 Seasonal fluctuation of nutrients content in the Danube water at Bratislava in the period 1965-1994
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Fig. 5.10 Water flow velocity distribution in reservoir based on modelling method
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Dobrohosti

Fig. 5.11 Impact of reservoir on suspended solids concentration in diversion canal at the intake structure
in Dobrohost
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FOTOGRAFICKA PRILOHA

Vo fotografickej prilohe chceme poukdzat' na procesy, ktoré sa odohrali v zdplavovom tdzemi Dunaja. Fotografickd
dokumentdcia pochddza z archivu oddelenia ekosozolégic UZ SAV ,,OEM* a archivu M. J. Lisického ,,MJIL“. Pre
lepsie porovndvanie je uvedeny aj datum fotogratovania.

FUNKCNE ZMENY PO UVEDENI VODNEHO DIELA GABCIKOVO DO PREVADZKY
Fotografie €. 1 - 8:

Hlavny tok Dunaja aj po reguldcii koncom 19. storo¢ia mal trvalo prietodni ststavu ramien. Po odrezani ramien od
hlavného toku v pitdesiatych rokoch minulého storocia aZ do konca rokov osemdesiatych napifal ramend kaZdoroéne
povrchovou vodou uZ len pri prietokoch viigSich ako 4000 ms ', tj. 2 = 3 tyZdne v roku. (Foto 1: vtok vody do
Voj&ianskej ststavy). Po preveden{ toku do derivaéného kandla prepojenie prakticky zaniklo s vynimkou mimoriadnych
povoditovych prietokov, ktorych pravdepodobnost’ je raz za niekol’ko desiatok rokov (Tab. 4.6, Obr. 4.6 — 4.8, Kap.
4). Ked takdto situdcia nastane (posledne vr. 2002) pretekd rieka brehovym opevnenim a obnovuje spojenie
s ramenami v miestach, kde tak bolo v minulosti (tzv. briny, Foto 2). Na takychto miestach navrhuje Stidia prepojenie
mad’arskej a slovenskej ramennej ststavy. Na zdklade mad’arsko-slovenskej dohody sa v ostatnych rokoch prepuistaja
do starého koryta vo vegeta¢nom obdobi prietoky 400 — 600 m'.s "', Takéto mnozstvo zapliiuje najhlbiiu ast” starého
koryta, nechdva vSak pri oboch brehoch niekolko desiatok metrov Siroké pdsma spontdnnc zarastajice vrbami
atopolmi (Foto 3, 4). Ramennd ststava je v siCasnosti napdjand cez odberny objekt z derivatného kandla pri
Dobrohosti (Foto 5) a hladina v ramendch je udrZiavand prie¢nymi liniami vzdavajicimi hladinu (Foto 6). Tym sa
umoZiiuje v medzihrddzovom priestore na Zasti plochy simuldcia miernej zdplavy, ale bez hyvalej povodiiovej
dynamiky. Tzv. storo&nd voda vyplni cely medzihridzovy priestor (Foto 7) a posobi ako selektujici faktor v biote.
Naopak, dlhodobd absencia povodni umoZiuje prienik nepdvodnym druhom a zaniknutd laterdlna erézia v ramendch
znamend postupny zdnik obnaZovanych Strkovych a pieskovych lavic i strmych brehov, ktoré sd hniezdnymi biotopmi
viacerych druhov vtikov (Foto 8).

1 Prepojenic Dunaja s Vojéianskym ramenom 04.05.1990 (MJL)
2 Sulianska brdna (r.km. 1832-1833) 30.05.2003 (MIL)
3 Zarastanie avej pribreZnej Casti starého koryta 30.05.2003 (MIL)
4 Priesek zarastenym korytom r.km 1936 (Vojka) 30.05.2003 (MIL)
5 Dotovanie ramennej sdstavy pri Dobrohosti 03.06.1994 (MIL)
6 Pretekané prehradzky v ramennej sustave: lfnia D pri Bodikoch,

vlavo ostrov so spontdnnym porastom luZného lesa 30.05.2003 (MJL)
7 Povodeii pri Dunajskych krivindch 06.08.1991 (MIJL)

Laterdlna erézia kedysi umoZiovata obnovu hniezdnych

kolénif brehule (Riparia ripariea) 06.08.1986 (MJL)

MONITOROVACIA PLOCHA DUNAJSKE KRIVINY
Fotografie ¢. 9 — 23:

Vzhladom na svoju polohu, nad systémom dotujdcim lavostrannd ramenni ststavu, umoziuje ldo monitorovacia
plocha urobit’ si predstavu o tom, ako by po derivovani Dunaja reagovali luzné ekosystémy v pripade, Ze by ramend
neboli zasobované vodou. Séria obrdzkov z rokov 1989 — 2002 zndzoriiuje prirodzend sezénnu dynamiku vo viigsej,
severozdpadnej Gasti lokality. Tdto ostala po derivdcii mimo vplyvu systému zdsobovania ramennej stistavy vodou, teda
viac ako dvojmetrové zaklesnutic hladiny podzemnej vody nebolo ani v minimdlnej mierc kompenzované ndhradnou
brehovou infiltrdciou &i povrchovou ziplavou. DoSlo k odumretiu €asti vzrastlych drevin (prevazne vib atopolov),
povodne periodicky zaplavované plochy zardstli najprv burinnymi druhmi bylin, nendroénych na pddnu vihkost', neskor
najmi hustym krovinovym zdrastom svetlomilnej svidy (Swida sanguinec). Zo stromov sa obnovujc tapol biely, ale na
plochu expanduje nepdvodny javorovee (Negundo aceroides). Vymizli pdvodné vihkomilné druhy (napr. Leucojum
aestivum, Polygonim mite a pod.).

T4to sukcesia zabrinila fotograficky zdokumentovat si€asny stav zo staciondrncho miesta (fotobodu); tito séria konéf
Fotografiou 16 (stav pol roka po prehradeni Dunaja), Foto 17 a 18 zachytdvajit zvyok krovinami nezarastenej plochy,
Foto 19-21 boli urobené v roku 2003 v blizkom okoli zarasteného fotobodu a uZ neumoziujd zndzornit® sdcasny stav
plochy. Predstavu o sidasnom stave viak pontikaji zibery (Foto 22,23) z polovnickeho posedu na vychodnom okraji
plochy, teda pohlad otoceny o 90 ° viavo. Na malej ploche na okraji plochy vo vrbine lemujiicej relikt ramena sa
prejavil pozitivny vplyy stavidla, ktoré v obmedzenej micre dotuje podnu vihkost odberom vody z ndpusiného kandla
pri Dobrohoiti a k vyschnutiu a naslednym zmendm tam nedoslo.

9 Dunajské kriviny 15.06.1989 (OEM)

[0 Dunajske kriviny 26.09.1989 {OEM)
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11 Dunajské kriviny 31.05.1990 (OEM)

12 Dunajské kriviny 22.10.1990 (OEM)
13 Dunajské kriviny 06.03.1991 (OEM)
14 Dunajské kriviny 28.06.1991 (OEM)
15 Dunajské kriviny 23.10.1991 (OEM)
16 Dunajské kriviny 25.06.1993 (OEM)
17 Dunajské kriviny 31.05.1995 (OEM)
18 Dunajské kriviny 26.05.1993 MIL)
19 Dunajské kriviny 06.09.2003 (MJIL)
20 Dunajské kriviny 06.09.2003 (MJIL)
21 Dunajské kriviny 06.09.2003 (MIL)
22 Dunajské kriviny 06.09.2003 (MJL)
23 Dunajské kriviny 06.09.2003 (MJL)

MONITOROVACIA PLOCHA BODICKA BRANA - POBREZIE
Fotografie ¢. 24 - 36:

V Bodickej brdne bola monitorovand vodna biota vel'kého, trvale prieto&ného ramena, biota systému mokradi (Foto 26
= 30) pozostdvajiceho z reliktov ramien a terénnych depresif, v minulosti periodicky zaplavovanych povrchovou vodou
z vybreZujliceho ramena a prilahly pobrezny les.

Dotovanie vodou z odberného objektu pri Dobrohosti podporilo vo viigSine dotknutych tsekov ramennej stistavy loticky
(prictotny) charakter. V Casti tejto lokality, vo vetve Bodickeho ramena, vSak dolo k zmene prietocného rezimu na
prevazne loticky charakter. Nasved&uje tomu aj zvySeny rozvoj rias koncom jari (porovnaj Foto 24 a 25). Ostrov (Pavy
okraj uvedenych obrdzkov) medzi hlavnou vetvou Bodickeho ramena, kde prebiehal hydrobiologicky monitoring,
atouto lokalitou, predstavuje zhladiska genézy afungovania vzdcny pripad  spontinne vzniknutého
(neobhospodarovaného) mikkého luzného lesa.

24 Bodicka brdana — rameno pod liniou D 31.05.1990 (OEM)
25 Bodicka brina — rameno pod liniou D 31.05.1995 (OEM)
26 Bodicka bréina 1 31.05.1990 (OEM)
27 Bodicka brana | 22.10.1990 (OEM)
28 Bodicka brina | 06.03.199] (OEM)
29 Bodicka brina | 23.10.1991 (OEM)
30 Bodicka brina 1 - periodické jazierko zardstlo a plochu obsadzuje javorovec
30.05.2003 (MJL)
31 V drénovanom pobreZnom pase pri Vojke boli pokusne tspe¥ne vysadené duby a jasene, klorym vSak

konkurujd vitdlne ndletové dreviny (pajasefi, javorovec, agdt).
30.09.1999 (MJL)

32 Bodicka brdna 2 31.05.1990 (OEM)
33 Bodicka brina 2 22.10.1990 (OEM)
34 Bodicka brana 2 06.03.1991 (OEM)
35 Bodicka brina 2 22.10.1991 (OEM)
36 Bodicka brina 2 30.05.1995 (OEM)

MONITOROVACIA PLOCHA ISTRAGOV
Fotografie ¢. 37 - 41:

Monitorovacia plocha leZi uZ mimo vplyvu dotagného systému, preto po derivovani Dunaja hlboké obvodové rameno
takmer vyschlo a periodicky zaplavované depresic s plytkymi vodnymi plochami zagali zarastat’ trstou. Novy vodny
reZim je ovplyvifovany spiitnym vzdutim v starom koryte od stitoku s odpadovym kandlom.

37 Istragov 17.05.1990 (OEM)
38 Istragov 22.11.1990 (OEM)
39 Istragov 06.03.1991 (OEM)
40 Istragov 28.06.1991 (OEM)
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41 Istragov 23.10.1991 (OEM)

MONITOROVACIA PLOCHA BODICKA BRANA - LES
Fotografie ¢. 42 — 46:

Monitorovacia plocha md vo vztahu k napdjanému Sulianskemu a Bodickemu ramenu vyhodnd polohu, ale drénovy
efekt starého koryta Dunaja spOsobil vyschnutie plytkych vodnych ttvarov a zniZend pddnu vihkost v lese, najméi
v horizonte do 50 ¢, ktory presycha.

42 Bodicka brdana 3 31.05.1990 (OEM)
43 Bodicka brina 3 22.10.1990 (OEM)
44 Bodicka brdna 3 06.03.1991 (OEM)
45 Bodicka brana 3 23.10.1991 (OEM)
46 Bodicka brina 3 31.05.1995 (OEM)

,DNO HRUSOVSKE]J - CUNOVSKE]J ZDRZE*
Fotografia ¢.47:

V priestore lavostrannej inunddcie nad HruSovom (r.km. 1842) boli luiné lesy odstranené a vznikla zdrz. Lod na
obrdzku sa plavi v dnes uZ neexistujicom Samorinskom ramene, v pozadf nasypany breh derivaéného kandla.

47 Lod’ v zdrzi v mieste povodného Samorinskeho ramena 16.03.1988 (MIL)

MONITOROVACIA PLOCHA KRAPOVSKA LUKA
Fotografie ¢. 48 — 61:

Monitorovacia plocha predstavuje relikt vyznamného dunajského ramena (Foto 48 — 55), ktoré sa v poslednych
desatrociach zazemifiuje, v bezprostrednom susedstve protipovodiiovej hridze. Vodny reZzim je zdvisly na pritoku
povichovej vody, klory je moZné zabezpedit manipuldciou v dotovanej €asti ramennej ststavy.

48 Kral'ovska Iika | 31.05.1990 (OEM)
49 Kralovskad ldka 1 25.06.1993 (OEM)
50 Kralovska lika | 31.05.1995 (OEM)
51 Kralovskid lika 2 07.11.1990 (OEM)
52 Kral'ovskd lika 2 06.03.1991 (OEM)
53 Kral'ovska lika 2 28.06.1991 (OEM)
54 Krilovskd Iika 2 23.10.1991 (OEM)
55 Kralovskd hika 2 31.05.1995 (OEM)
56 Krilovskd ika 3 31.05.1990 (OEM)
57 Kral'ovskid Iika 3 07.11.1990 (OEM)
58 Kralovska lika 3 06.03.1991 (OEM)
59 Kralovska lika 3 28.06.1991 (OEM)
60 Kralovska luka 3 23.10.1991 (OEM)
61 Krdlovska Iika 3 31.05.1995 (OEM)

MONITOROVACIA PLOCHA STARY LES
Fotografie 62 — 63:

Monitorovacia plocha leZi v oblasti neovplyvnencj deriviciou Dunaja, ale zdroven vyznamnej tym. Ze tu pri povodni
v roku 1965 doglo k pretrhnutiu protipovodiiovej hridze. Fotografie 62 a 63 zndzoriiuju vyrazni medziroénd dynamiku
podunajskych mokrad’nych ckosystémov v prirodzenych podmienkach.

62 Stary les 10.08.1989 (OEM)
63 Stary les 24.08.1990 (OEM)
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MONITOROVACIA PLOCHA SPORNA SIHOT
Fotografie 64 - 71:

Monitorovacia plocha bola zaloZend v monitoringu bioty ako referenénd, derivdciou Dunaja neovplyvnend lokalita
s vodnym dtvarom s velkou prirodzenou sezénnou i medziro&nou dynamikou (Foto 64 — 70), brehovym luZznym lesom
(bol v r. 1991 z viitsej &asti vyriibany) a prilahlou likou. Prive takéto, v nafom inunda&nom dzemi zriedkavé kosienky
(Foto 71), by mohli byt vytvorené pri renaturicii v derivovanom dseku na zniZovanie hydraulickej drsnosti pri
prevedeni povodiiovych prietokov.

64 Spornd sihot’ | 10.08.1989 (OEM)
65 Spornd sihot™ 1 25.10.1989 (OEM)
66 Spornd sihot’ | 17.05.1990 (OEM)
67 Spornd sihot’ | 07.11.1990 (OEM)
68 Spornd sihot’ 1 06.03.1991 (OEM)
69 Spornd sihot’ | 28.06.1991 (OEM)
70 Spornd sihot’ I . 23.10.1991 (OEM)
71 Spornd sihot’ 2 23.10.1991 (OEM)
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26.09.1989

Foto 10 Dunajské kriviny

15.06.1989
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(OEM)

Foto 9 Dunajské kriviny

(OEM)

22.10.1990

Foto 12 Dunajské kriviny

(OEM)

31.05.1990

Dunajské kriviny

oto 11
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(MJL)

26.05.1993

Foto 18 Dunajské kriviny

31.05.1995 (OEM)

Foto 17 Dunajské kriviny

(MJL)

06.09.2003

Foto 20 Dunajské kriviny

(MJL)

06.09.2003

Foto 19 Dunajské kriviny
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Istragov  23.10.1991 (OEM)

Foto 41

(OEM)

28.06.1991

Foto 40 Tstragov

(OEM)

22.10.1990

Foto 43 Bodicka brana 3

(OEM)

31.05.1990

Foto 42 Bodicka brana 3



(bEM)

Foto 47 Lod v zdrzi v mieste povodného Samorinskeho ramena 16.03.1988 (MJL)
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Foto 44 Bodicka brana 3
Foto 46 Bodicka br
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Foto 57 Kréalovska lika 3 07.11.1990 (OEM)

31.05.1990 (OEM)

Foto 56 Kralovska ldka 3
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(OEM)

28.06.1991

Foto 59 Kralovska luka 3

(OEM)

06.03.1991

Foto 58 Kralovska laka 3
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