Introduction

The results of any biomonitoring can be presented and interpreted in several
ways, and hence they can be used differently in order to answer real or
interest oriented questions.

The aim of the biomonitoring in the Szigetkodz area to reveal the effects on the
biota (the natural values) of the unilateral diversion of the Danube by the
Slovakians (Version C).

Succinctly expressed: did happen, does happen any destruction of the natural
values, and if the answer is positive, in what extent do these damages occur?
It is evident that the vulnerability and the damages of the natural values of
this area are an important component of the case in Hague, and also the
possibilities of reconstruction measures and investments in order to
reconstruct the environmental state as it was prior to the diversion. This short
study would like to help to support the Hungarian point of view, to an extent
that might be achieved by the valid, real and scientific interpretation of the
results of the biomonitoring, trying to keep clear from any extremities.

I would like to stress that the "for the non-biologists" in the title refers to the
fact the decisions and the verdict in the Hague will be given by -in the best
scenario- by well-informed lawyers. Therefore it is our best interest to
present our proofs (findings, experiences) in an unequivocal, convincing and
persuading manner. I think this aim can be achieved by the well-thought after
presentation of the results of the biomonitoring, according to the requirements
of the present situation and also by the good reasoning based on our findings.
For this reason it is detrimental to understand the basics about biomonitoring,
and to know the possibilities offered by this method. Both the
underestimation of the results of a biomonitoring program and the
unreasonable demands should be avoided.

This study is divided into three main sections:




- biomonitoring (expectations and reality),
- the results of the biomonitoring in the Szigetkoz,

- a subjective summary.

Biomonitoring (expectations and reality)

one of the centrid uestions of ecolygy is how can we sustain the ever-increastyy repulrements of
makind on the by o with dhe to their over esploitation constantly diminishing matural
resurees? The central problem Is that an ever-increasiyg foman population wses amd damayges
more and more infensely the matural resources that might sustatn the cominy generations, ol also
ruins the Holygical diversity which is ivdspensidil for the wormal fnctioning and long-term
survival of ljfe om enrth.

Blodversity became one of the centril concerns of mankind i the last decaies (it is enoygh 1o
refer o the Linited Ntions Comvention on Blodlversity, Rio de Janeiry, 1992).

If we vt fo sustatn our Wolpgical resonrces wod valies on the long o, and we would (e to
mangge them, we have to constontly monttor its state ad follow its changes repularty.

This Lask can omy Je completed vin the proper use of Homonttorny - or more precisely by the
moitorty of bivdiversity.

The extant opganisns hecame adgpied Lo an enviromment thakt endbles them fo live normally. if
these envirommental factors change considernly from the point of view of the given oppanioms they
might react on djferent ways. The occurrence, population size and reproduction rate of speces s
staped il determined By the Ity relation Detween fheir ecolpical needs (or we might sgy
lolermnce) wd the [mithy factors of the enviromment. Al the characteristic Jeatures of an
oppanisn are well aigpled answers or reactions to the limitig ecolygical factors which shayed the
Jiven featre (in awother wonds Hhese features are the indications of these Ity fctors).

The Atlerioration of the matural ewviroment (Hota) is wswally not detected eastly right af the
Degimniny of the bgginy of the environmental chanyes, nswally they become visitle affer 4 lwger
period of time, when irreversifle chanyges fook plnce.



Biomontorty detects ad follows  the chayges of the state of the biots. The Aggriadation process
of the envirmment is imdlicated hoth by palitative (for eximple the increase or decrease of the
minder of pectes) amd puantiative (for exmple the decrease or increase i e mmber 9
tuilviduals of 4 popmdation) changes. Al these chayges effect hidiversity also canstny Its Increase
or decrease.

Between the Holggint (ecolpgists) politicians (ectstion-makers) there is more and more dispute on
the eypected aml alreadly delected effects of human impacts on the matural enviromment. Wiat
kil of processes take place? Wiat are the  possible efects? Are te cmsed changes sypmificant
reversile or ineversible? The Arisinyg guestions are imeridie.

Al these uestions are centred arnd the need of generaliation. The honest answer is uswally
very uncertzin. The resource of this uncertainy is fyy in the very complex mature of the
monitored phewmenn, mamely the ligh complextty of vty oppaniomss, the tigh wmber of
species, ad the intricate comrection anoyy the interactiy species. The great time and sptial
scale of these processes, il the Jastly i constantly chaygiyy environment abo decrease
prediclabilty. The sypraidividual processes woally Lake place and hewce can Je detectod on
loyger time-scales, amd consequently the methods of Hiomonttoring are desgpned for studyiy lyger
tine periods.

Affer simmarising the very essence of Homondtoring the  following puestions can ot fe avoided- is
Hhis method suitible o be used in the Hygue Case, what results can be wsed [0 what extonts Fwe
want Lo avold the omecessary  pseudoscientilc digmtes?

n my gpinion the followiny “ten commmninents” can Je Jiven:

i Nwwég/f e valie or matral resources wd h’wﬁzferjg/ Is imwli/lj More a1d More 4 concery
oth in /oﬁfitf ad ecomomics. There are tw types z/ vilyes recopuised: resource-libe material
vlhes, amd Wigher estimated immaterial “existence” vale 9f 4 spectes or community or iy,

2. Biaz/il/trfz’gf on lis own s ot 4 catggory i/z/ﬁm[i/tj any material vilge.
3. The enviromwental risks or zmkyzrifzj /ﬂtfﬂ/’f ﬂ’zﬂ/ajz’m/ hazanis) that lead the Huyarian
2arty to quit the Gabeibowo-Bis Water Barmye System are still existiy [0///1/.




#. It Is certain that a5 4 consequence of the diversion of the Damde (Version ©) in the afected
refion - on both sties of the former mai-Chamel - the most inportant [initiy factors of the
enviromment - it hence the most important in sustainiy the hioka - have changed byl very
Jast and dbustically. The most important changes are the  followiy: the decrease of water chayge
in the mait-hranch, in the Upper- and Lower Szigethiiz the decrease of the growd-wter leve]
the formerly existing comections Jetween the Mai-chamnel and the hraided side-branch systems
are o, the loss of ropubar mudation By matwral floods wdd the lydrolygical changes of the side-

Iranches.

5. The above mentioned tézzyef i/izzfil/ziﬁ/ leid o the drastic té/zyef of the hiota (Imitation-
Lolerance).

6. Mast of the chages Lake place on lony time-scales, and hewee the results of the Homonitoriny
will show ad o be genenalied omy after longer periods of tine. THis general buth is not
contradlely with the fiacl, that certain referemce oppanisms - characterised by teir marrow
ecolygical loleramee towards 4 given ity faclor - react very fast (for eximple the plinctonic
crustacenns 1o the dbcrease of the water level). As in te case of, every chayge here the puestion of
reversthilty-rreversibilily al arfses, dut here it is even more Important.

7. The already achieved resulls of the Yomonitoring are bulicatiny presently the initidl phase of
biotic changges compared 1o the state Defore the diversion of the Damde. Of conrse the results are
a it diferent 45 4 conseuence of several facts such as the simpliy points, mondtored Lo
(species, populations, associations), the applied methods; the received s ad wot 1o foyget the
scientffic puality of the researchers. The expected consequent chages (for example the biotic
succession) can be predicied o 4 certan etont. But the dlrenty extiting resulls con wot Je
preseted 4 progh of the expected changes. Therghre the Slovakian gpivion that the already
lapsed three years did wot Irinyg any sypuffionnt chayge and hewce te expectible chanyes will not
be mportant elther is reectabie.




8. It s abwlitely impossitle that the Hiomonitoriy projects carried ot on the two Sides of the
Damibe yield bustcally /l’/fftilf resulls. It might happen only Jf the Inteypretation of the data is
diferent.

9. The dtails of the Homonitortny profects carried out on the by sides might be diferent. The
correct analysts and inlepretation of these djferences can Je carried out with the  participation of
specialiss, and by the thorough sty of the ciroumstances.

10. The new habitats (for eximple the staguant water body of the storage-lnke) ad their biota
crented by the construction of Version G, Is not more valuable thn the state before the diversion,
ut dferent.

The results of the biomonitoring in the Szigetkoz area

In the Szigetkdz several different monitoring scheme is operated, which is
connected to biology. These a monitoring projects have started at different
times. Consequently, even if we hypothetise the best possible theoretical
planning and practical preparations, which is far from being true, the
possibility of generalising the results till 1995 is very different in these
different scientific fields.

The biomonitoring in the Szigetkoz is performed in the following topics, of
which the main results are shortly summarised afterwards:

1. Hydrobiological studies.

2. The monitoring of cryptogam plants.

3. Botanical monitoring.

4. The study of weed communities.

S. Forestry inventories.

6. Zoological monitoring.

7. Agricultural observations.

8. The monitoring of the fish fauna of the Danube.
1. Hydrobiological studies.

The topics of hydrological monitoring:




1.1. Water and sediment chemistry observations.
1.2. Phytoplankton studies.

1.3. Protozoological studies.

1.4. Zooplankton studies.

1.5. Macrophyte studies.

1.6. The study of the leech fauna (Hirudinea).
1.7. The ecological study of fish-harvesting.

Results:
1.1. Water and sediment chemistry observations.

Sampling was carried out in the Main channel of the Danube, inside and
outside the dikes. The results of the past two years were published in tables
and figures. The thorough interpretation and biological generalisation of the
material has not been performed yet.

1.2. Phytoplankton studies.

Sampling was carried out in the Main channel of the Danube, in the side
branches inside the dikes, and outside the dikes in the Szigetk6z and also near

Goéd, on a river section downstream of the Szigetkdz region. [T/ reslts are
stromgly influenced by wot ouly the sampling points, sampliy tines, bt also by the constraction
ad qperiation of Version C md the varions water rechayge systems. These infhences make

Ajficult the interpretation of the results] In the shaping of the phytoplankton of the
Main Channel in the Szigetkdz several factors play an important role:
compared to the pre-dammed period the water level is lower, the lower
velocity of flow, the loss of inundations, and the effects of the reservoir at
Cunovo. We can also guess the trends of the changes.

In the Main channel the species-composition of the phytoplankton community
is very similar to the results of the pre dammed period. The presence and high
abundance of the warmth-preferring species (Skeletonema potamos,
Microcystis flos-aquae, Stephanodiscus binderanus) early in the fall is
explained by the effects of the reservoir at Cunovo. The trophic level of the
main channel was characterised as eutrophic, polytrophyc, or hypertrophic at



the different sampling times. It is remarkable that the Main channel was still
polytrophic in November (the effects of the reservoir at Cunovo?). A similar
case was observed in 1983 and 1986 when extremely low water levels were
found.

[ e hydrobiolpgical comdlitions of the side-branches of the flood plain were very variable prior to
the dversion of the Dande. Affer October 1992 wppredlictable amd wot-cxpected comdlitions, never

olserved Before, happened as 4 consequence of the diversion ad djferent water-rechapge systems )
The phytoplankton (species composition and quantity) of the side-branches of
the flood plain is determined by the phytoplankton of the reservoir(from 1995
the effects of the underwater weir and the caused water-level rising might also
have an effect ). The transformation of the phytoplankton of the side-
branches of the flood plain was determined by the extent of artificial water-
recharge, the distance from the water-recharge system, and from the invasion
of macrovegetation. In general we can say that in the species composition of
side-branches of the flood plain from 1995 the river elements and Danube
elements became dominant and the overall number of phytoplancton is
decreasing. the bottom weir water-recharge system has created completely
new circumstances in the flood plain. The higher water level and faster
current can not be regarded as the reconstruction of former conditions.

In the channels outside the dikes (for example Zatonyi-Duna) at the examined
sections changes were not shown.

At the beginning of the Zatonyi-Duna channel the species composition of the
phytoplankton community was found similar to that of the Main-channel.
This composition gradually changed alongside the channel, the number of
species increased, the number of Centrales species decreased while the
number of Chlorococcales species increased.

The species composition of the Lipdti -dead-branch has considerably
changed. The once species-rich diverse phytoplankton became impoverished,
the unique elements disappeared. The number of species has decreased
constantly, and the community lost its former character. The quantitative
characteristics of the community have also changed. Planctonic
eutrophisation took place.

Although the water recharge has improved the water supply and water
coverage of the dead-branches and side-branches outside the dikes, but at the
same time it ruins the special biological and environmental conditions that
made possible the existence of protected biota.



1.3. Protozoological studies.

Results from the Protozoa studies are available from 1994. In the Main
channel the appearance of such Ciliate Protozoa was detected that were
formerly present only in the side-branches, or unknown for the fauna of the
Danube. In the flood plain the conditions were characteristic of extreme
situations: low number of species and high number of individuals were
recorded.

Outside the dikes, just like in the flood-plain, the protozoa community is
being transformed. Formerly in these waterbodies their characteristic constant
species were present, now the so-called K-strategist species became
dominant.

1.4. Zooplankton studies.

In the Main-channel the zooplankton community was characterised by low
number of species and low number of individuals. Along the longitudinal
section there was not any trend detected. The former characteristic species-
rich and abundant Crustacean zooplankton community of the side-branch
systems inside the dikes became impoverished, and both the number of
zooplankton taxa and the number of individuals decreased as a consequence
of the diversion of the Danube and the operation of the water-recharge
systems (rise of water-level increase of flow velocities).

Both the habitats and their zooplankton communities became more uniform.
Outside the dikes: the study of the Lip6ét dead-branch if of outstanding
importance. The total number of species found has constantly increased (from
27 to 35). The probable explanation is that the environmental conditions has
constantly changed for the planktonic Crustaceans (desiccation, drought,
slow mud deposit accumulation, water level rise after water recharge and the
change of the shore-line vegetation).

At the moment the Lipt dead-branch is in a transitional, changing state. The
quality quantity and continuity of the water recharge system is questionable,
the formerly diverse water-bodies are getting more uniform, the number of
individuals decrease. ,

1.5. Macrophyte studies.




In the Main-channel the slower current, the decrease in the water level and
mud accumulation on the bottom facilitated the intrusion of water
macrophytes. But as a consequence of the ever-changing and sometimes
extrem conditions their stands are quite poor in species. At the beginning of
the mud accumulation the resistant, and readily invading submers species (
e.g. Elodea canadensis) become more widespread. At a more advanced stage
submerse and floating macrophytes (Ceratophyllum demersum, Lemna
minor), characteristic of stagnant water-bodies become dominant.

Prior to the diversion of the Danube the flood plain was the most prominent
habitat of the natural aquatic vegetation. After the diversion these stands
practically ceased as a consequence of the drying process taking place in
these habitats. In the initial year of the operation of the water-recharge
measures (1994) the vegetatively fastly reproducing species (Elodea
canadensis, Potamogeton spp.) and species characterised by short
reproduction cycles (Najas marina)were characteristic. From 1995, after the
operation of the underwater-weir had started) in the branches with fast current
the threat of desiccation ceased, but in the smaller branches and at the ends of
the branches this problem is still posing a threat.

Outside the dikes the value decrease of the stands of floating macrophytes is
getting larger and larger. As a consequence of the water recharge (1993,
1994) the species sensitive to the change of environment disappeared or their
number reduced. In 1995 following the increase of water recharge into the
area outside the dikes the loss of floating and submersed aquatic macrophytes
reached 50-100 % at certain sampling sites. The vitality of the remaining
species is severely reduced.

1.6. The study of the leech fauna (Hirudinea).

The number of leech species did not change in the strictly protected areas
compared to 1994,

in other areas significant decrease was observed. The feeding strategy
distribution shows remarkable changes. In 1994 the ratio of predator parasite
ratio was 5 to 8, in 1995 this ratio changed to 2 to 8 in the Szigetkoz area. The
dominance of species also changed considerably. Since the diversion of the
Danube the relative abundance of the associations have become erratically
changing as a consequence of disappearance and then appearance of certain
species.




It is remarkable, that in the whole area of the Szigetk6z in 1995 seven species
were not found that were present in 1994 (for example Hirudo medicinalis,
which is listed in the International Red Data book).

1.7. The ecological study of fish-harvesting.

In the Main-channel of the Danube depending on the sampling localities
during the past two years the fish fauna exhibited considerable transitions.
Yet the rheofil character of the fish fauna remained. The fishfry of the flood-
plain is characterised by the dominance of eutrophyl species. As a
consequence of the discontinuity of the Main-channel and the side-branches
the rheophyl species did not reinvade the water-bodies. The similarity of
species distributions of the sampling points indicates the uniformization of
these habitats. Outside the dikes in the Gazfiii-Duna the formerly dominant
limnophyl species became scarce, and new, neutrophyl species appeared. The
two most valuable elements of the fish fauna Umbra crameri and Misgurnus
Jossilis  disappeared. After the desiccation of the Lip6t-dead-branch the
reintroduction was performed by the species present in the artificially led
recharge waters, the neutrophy! species became dominant here. The habitat
character of the Mosoni-Duna did not change significantly, as a consequence
of the water-recharge the species composition the rheophyl character is
getting stronger.

[ 21 the 8th chapler there &s more iyformation on He fish fowms of the Szigethiz reion sty 4
diferent viewpoint.]

2. The monitoring of cryptogam plants.

The monitoring is carried out on two groups of plants: on perifitic /surface
forming/ algae (2.1.) and on mosses (2.2.). The observations are carried out

in the Cikolai and Asvényi side-branch system, and alongside the main river-
bed.

2.1. Prior the diversion of the Danube the role of perifitic algae was
subdominant compared to the role of phytoplankton. The alga communities
of formerly completely separated side-branches mingled and as regards to the
perifitic algae these biotopes became more uniform. After the diversion in
both of the monitored side-branches the number of individuals of perifitic
algae became higher. The average rise in numbers is continuous, and was
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observed everywhere, it can not be attributed to a single peak in abundance.
Parallel with this phenomenon the number of species decreased, in every year
a single species gave 50-90 % of the individuals.

2.2. At the beginning of the 1990-ies the moss communities of the Szigetk6z
were quite species-rich. During the two years drought after the diversion the
moss assemblage became less species-rich. In 1994 a further problem was
how to select the sampling sites. As a consequence of the water recharges the
moss-coverage started to increase again. The reinvasion of mosses at points
covered during the drought by weeds pose a new problem to study. With the
appearance of drought-tolerant species the total number of mosses increased
from 45 to 63. 30 new species were found in the Szigetkdz, and 10
disappeared in the region (among them several valuable and rare species).
Most of the new species are so-called colonist species (these species occupy
vacant, empty niches), their weighted ratio increased from 25% to 30%. The
colonist moss species were always represented with high numbers in the
Szigetk6z. But the new colonists are coming from the drought-tolerant, non
shore-line species that are characterised with lower water-requirement. The
water-requirement spectrum of mosses shifted towards the medium value, and
even among the more water-demanding species the flood or inundation
tolerant species became more scarce.

3. Botanical monitoring.
The studied topics:

3.1. The study of ecological indications.

3.1.1. The indications of populations: the leaf size and anatomy of Nuphar
luteum,

the average height, length of inflorescence of reed (Phragmites australis)
stands, the inflorescence length and leaf area of Plantago altissima.

3.1.2. Phytocoenological studies. Species composition and ratios of species
with Braun-Blanquet method.

3.1.3. Leaf area measurements on Quercus robur, Alnus incana, Fraxinus
pennsylvanica, Salix alba.

3.2. The long-term monitoring study of biocoenoses, community tally the
survey of distribution of communities and the study of the succession of
the former river-bed.
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3.2.1. The comparative study of some plant associations.
3.2.2. The study of the succession of the former river-bed.
3.3. The continuous monitoring of higher plants.

Results:

3.1.1. The characteristics of the indicator populations showed considerable
differences when compared to the control areas. In Nuphar luteum the
difference was shown in the decrease of the average leaf area, in the change
of the anatomical structure of the leaves, and in Plantago altissima it was
evident in the decrease of the average leaf area and in the shortened floral
axes. These changes indicate the inadequate water supply.

The study of reed-beds did not yield straight forward results, with the
exception of the Cvek depression, situated in the Upper-Szigetk6z, which
became invaded by weeds.

[With the exteplion of the sty of reedbeds a clear tewdensy was shown by the  poplations
iniliathy the ivadeguate water sypply. It Is important fo remember that the yearly ratyiall ad
is distribution troggh the year can Je diferent in the control ool in the waler-deprived
experimental sites, and it might aller the data. In the case of the reed-beds severdl factors might
e it difioult to et the expected results suck as: the wdnown ecolygical requirements rebated fo
the monitored parameters, the choice of inadepuate mondtored parameters, the Aiferences in the
bitats of the monitored and control popmlations the choice of sty sttes that were later
unexpectedly hdated (for eximple the dead-hranch af Lipdt). Therefore the selection of new

sttes il more aypropriate mondtored features is desivable)

3.1.2. The Szigetkdz area is characterised by the high number (80) and high
diversity of plant associations. The majority of associations (60) is indicating
high degree of naturalness. The degradation processes (drying and weed
invasion) started in 1993 continued in most of the monitored study areas
between Asvanyraré and Dunakiliti in the later years. Among the dominant
species of the associations there is more and more dry tolerant species,
characteristic of drier habitats. The process of weed invasion (Urtica dioica,
Impatiens glandulifera) does continues. In 1995 as a consequence of heavy
rainfalls the pace of drying process along the Main-river-bed slowed down.
The botanical composition of gallery forests along the Mosoni-Duna seems to
get stabilised.
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3.1.3. From 1993 on the average leaf-size of the investigated trees
significantly decreased, especially so in Quercus robur, Alnus incana (21-
27%), Salix alba (30%), and to a smaller extent in Fraxinus pennsylvanicus
(10%). k m . When the vegetation period is more rainy the rate of decrease in
leaf-size is slowed down. The study of willow leaves indicates that even with
the higher amount rain these trees remained in their pessimum, and hence
they can be expected to die soon.

3.2.1. The survey of the hard-wood gallery forests showed that during the last
50 years in their species composition ash species became dominant, and the
number of Fagetalia species (characteristic of beech forests) decreased. The
water transport of these hard-wood gallery forests became more extreme, the
percentages of both the drought-tolerant and the strongly water-dependent
species has increased. From these results there is no clear indication of the
effects of the diversion of the Danube. The coenological survey of the
mesophilic meadows, marsh meadows and reed-beds also continues (at the
moment the gathered data is being analysed).

3.2.2. After the diversion of the Danube most of the river-bed of the former
main-channel became dry. The secunder succession started with the invasion
and appearance of weed communities, and it will probably advance towards
the willow thickets. The prediction of the dynamics and the exact steps of
species-composition transformation

is difficult.

In the flood-plain river-bed succession is characterised by the intense
invasion of weeds, and the spatial pattern of vegetation is arranged along the
wetness axis. At the beginning the vegetation was very mixed, as the species
of the weed vegetation and sand reef species were mixed the representatives
of the willow thicket and willow forest species. During the last two years the
vegetation cover has slightly increased. The increase in poplar and willow
stand is very pronounced. Three years were enough for the formation of a
simply-structured willow thicket.

A different kind of succession was observed after the drying out of a former
dead-branch. The starting point was the former submerged macrophyte
vegetation, with high abundance of Nuphar luteum, Phragmites sp. and Carex
sp. In the spring of 1994 the total coverage of vegetation was 60-90%, in June
it increased to 100%, with the dominance of Polygonum sp. The better
condition of the soil in the dead-branch was indicated by the higher
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abundance and dominance of water-dependent plant species. In 1995 this area
was inundated by the artificial water-recharge. For example the land form of
Nuphar luteum was transformed into an aquatic stage.

There are considerable differences in the naturalness of the vegetation of the
two sampled habitat. While in the former river-bed the weeds became
dominant, in the dried out dead-branch natural disturbance-resistant species
became widespread. The seeds of the former plants were carried here by the
water while the latter were present in the reed stands before.

3.3. Up to now 1008 species of higher plants were recorded in the Szigetk6z
area. This constitute 47% of the Hungarian flora. The number of strictly
protected species is 4, there are 88 protected species and 6 Pannonic
endemism. 58 species can be regarded as endangered to a certain extent. In
1995 three new species were added to the list: Rudbeckia hirta, Cerastium
arvense, Isatis tinctoria.

4. The study of weed communities.

The segetal weed vegetation of the Szigetkoz is very well-known. The
monitoring of these plants is aimed at the better understanding of the role of
weeds in the degradative succession that started as a consequence of the
drying after the diversion of the Danube. The study started a year ago, there
are only preliminary results. The side-branch system, dead-ends and the
gravel covered, silty main river-bed that lost water cover completely became
a perfect habitat for the weeds and adventive plants. The invasion of these
species considerably increased the diversity of the higher plants of the region,
but at the same time the equitability decreased, both the number of species
and the dominance of weeds and adventive plant species increased, and this
phenomenon unequivocally indicates degradation.
If we group the weeds of the Szigetkoz according their water-needs ( this is
shown by their WR value, which is an eleven step scale, at the beginning
there are the drought-tolerant species, at the end of the scale we can find the
water-dependent species) and also take into account the number of species of
weeds and their coverage the following conclusions can be presented:

a) In 1990-1991 the highest dominance and cover was achieved by the
characteristic weed species of the semi-dry soils (WB=4). There is a second
peak in species number between (WB=7-10).
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b) If the ground water-level decrease the number and coverage of the
above mentioned species decreases, the distribution of weed species along the
WB axis will become single peaked.

S. Forestry inventories.

There are two main fields studied where data is continuously gathered.

5.1. The monitoring of annual forest stand, and wood quantity increment (tree
height, diameter at breast height). The data gathered in a given year is
reflecting the former year.

5.2. The measurement of the growth of individual trees (the measurement of
weekly girth-growth increment and related to ground-water data).

5.3. The above described studies are supplemented with short remarks and
notes on the health of the forests.

The most important -but not only- habitat characteristic of the habitats in the
Szigetkdz is water. The forestry investigations are based on the well-known
fact that the forests of this region can grow considerably faster than in the
average habitats of the country, as these forests can utilise the fertile. element
rich alluvial soil and regular inundations of the Danube.

Results:

5.1. Till 1992 the current annual increment of poplar stands was constantly
increasing, then after the diversion of the Danube it started to decrease
significantly. At certain places depending on the habitat characteristics,
geographical location, the subspecies of planted stock the increment was
equal or even better then in the former years. The most significant damage
was detected in the natural, not-planted, willow forests. Along the affected
Danube section approximately 20 hectares died. In the remaining stands the
current annual increment was found strongly reduced. In the hard-wood
gallery forests, which require less water, no significant change was observed.

5.2. Expect a few study plot in 1993 the girth-growth of the poplar plantations
decreased, it constituted only 60-80% of the former years. In the willow
stands the decrease is at least 50%. There is no available data for 1994,
[The trends probably vemained the same, there might be differences in the actual values.]

15




5.3.In 1993-1994 as a compensation of the drought early leaf shedding was
observed. The phenomenon was mainly taking place along the Danube at
places of higher elevation, that were most affected by the diversion and the
resulting water-table decrease.

6. Zoological monitoring.

The zoological (mainly terrestrial zoological) inventory of the Szigetkoz,
which was aimed at the recording the presence of the taxa, was only
completed only in 1990-1992. Not any biomonitoring oriented zoological was
carried out in the region before. If we take into account the uncertainty of
sampling methods of the animal taxa, it is understandable that the
interpretation of the results is treated with extra caution and contains elements
of uncertainty.

The monitored groups changed a little bit during the years of the monitoring
programme, in the last two years the followings were studied: soil-dwelling
nematodes, molluscs, crustaceans, dragonflies, ortoptherans, neuropterans,
lepidopterans, coleopterans, mayflies, oribatids, fishes, toads, birds, small
mammals. The collected data was mainly presence-absence data, but more
and more increased the proportion of quantitative and semiquantitative data.
The high number of indications of these highly diverse groups are
summarised in the following points, highlighting the most important features.

- The number of registered animal species in the Szigetkoz is increasing
every year. It is partly attributed to the appearance of new species in the
changing habitats, but partly is a consequence of the intense research, as
the zoological knowledge on an are of the size of the Szigetk6z is never
absolutely complete.

- In many animal taxa the formerly main-channel inhabiting species moved
to the Mosoni-Duna and other side-branches, and increased in number
there.

- The transformation of areas of the fauna is a still ongoing process, the
species and their populations are often replaced or pushed out from their
former habitats, they disappear or reappear in new places.
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The giving of too intense water recharge into the Mosoni-Duna and other
channels outside the dikes, is disadvantageous for the taxa preferring
slowly flowing water-bodies.

The disappeared dragonflies of the Lipéti-Holt-Duna (a disconnected
former side-branch) did not reoccur even after the implementation of the
water-recharge remedial measures. On the long run the artificial water-
recharge might result in a very pronounced change as opposed to the state
prior the diversion of the river.

- On the dry river-bed of the former main-channel a succession process
started, very similar to the succession of the plant communities.

- The not-expected high motility of the water-preferring insects (species of
marsh-meadows, mesophylic meadows, reed-beds), which might be aimed
at the active search for appropriate habitats, does continue.

- As a consequence of the creation of new habitats in the Upper-Szigetk6z
several arthropod species appeared that were formerly only known from the
Lower-Szigetkoz.

(AL these fowtygs spport our former proguostics on Bhe expectadle Sl chages of the

refion]

7. Agricultural observations.

The agricultural production was monitored in the area affected by the
diversion of the Danube. The yearly reports for example in 1995 give detailed
data on 16 agricultural corporations, a village and 11 crop species. The soil
characteristics, climatic factors, ground-water regime, and technology
(fertilisation, crop species choice, soil desinfection, agrochemical measures)
are also treated in a detailed manner in these reports.

[But 1 is oy possible for the edltors of these reports 1o estimate b what extent was regponsible
Jor the chages of production e (production declie, techolpgical chawges) the chaye of
Jroud-water regine and the olher faclors of agrioulbural techuipes.]
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8. The monitoring of the fish fauna of the Danube.

8.1. The changes of fish habitat characteristics

8.2. The study of spawning sites

8.3. The analysis of catching figures.

8.4. The effects of the underwater weir water-recharge on the fish fauna.

8.1. As a result of the remedial measures the quality of fish habitats became
more preferable at certain places. It is not yet clear how much the fish-stock
of the Upper- and Middle-Szigetk6z was affected by the loss of water and the
consequent fish-demise. It is expectable with high certainty that the ratio of
flowing-water preferring species (chub, asp, barbel, pikeperch, perch, nase)
will decrease and the ratio of stagnant-water preferring species (bream
species, common carp, wels) will increase.

Any amount of water given in the side-branch system increase the survival
chance of the fish-fauna. After the diversion the third of the water covered
area of the Szigetk6z (3350 hectares) can be regarded as unsuitable or ceased
habitat for fish. The years passed since did not bring real changes in the
circumstances in these areas.

8.2. The spawning sites situated at the areas which became dry after the
diversion were not recreated in 1994. A decade ago 53 spawning site were
known in The whole of the Szigetkdéz. In 1994 sixteen of them were
impossible to use, and in ten occasions under the changed circumstances new
spawning sites were chosen by the fish.

In the area affected by the mouth of the main work channel the unnatural
changes and movement of the water level cause intolerable conditions for the
fish preparing for spawning. The fact that the fish catching activity continues
at the former levels even with the present lower reproduction rate is alarming,

8.3. The damage of the spawning sites were not reduced considerably. The
continuous decline from 1989 stopped in 1994, and from the ever-lowest
point it moved up 8%. The possible explanations are the following:

- A great mass of fish was carried into the side-branch system with the
flood in April 1994. After the fast fall of the water level these fish were
trapped in the branches. In the Main-Channel between Dunakiliti and the
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dam the catch was very successful. After the flood on the reduced water
surfaces it was easier to catch the oversized fish mass.

- The fish devastating effect of the damming was mainly exerted on the
bigger, older specimens, and at the beginning of the 1990ies there were some
successful spawning, from which the fry became big enough to catch in 1994,
From these tendencies it is clear that the Szigetkoz lost its former fish
stocking role, as it is not even able to sustain itself successfully. The artificial
stocking of fish into the Mosoni-Danube and other side-branches might also
have a significant positive effect. In 1994 the number of anglers decreased
with 16%, but their catch increased with 14%.

8.4. The underwater weir system gave till the summer water to the former
spawning sites equivalent to the former middle water levels. If the water
recharge will create circumstances appropriate for the reproduction of fish,
the former spawning sites might work again as stocking sources. But the fact
that the side-branches are separated from the Main-channel might still be a
problem.

A Subjective Summary

1.am aware of the fact that 4 SUMmarisig work might syfer from subjectiveness. But 1 hope that
1 succeedtd I substracty from the availile mosaic o dila te most important buovlegge
surmarisiy the Holpgical chayges of the Seggethiz duriny the two years. As all the summaries
this work als dves not contain 4 ot of mimule Aetatls that mipht syport or contralict my views.
we can ol rule out e real essence Is hidlen in Bhese small dotails

After thoromghly analysty the sometines aontradlictiyg, heterggeneons ad diverse resulls of the
Homomitoring, I can conclde without any exyggeration Ht e chages are delyimental for the
Sfutre survival for He biota of the Szigethi.

10 Hhstrate the trggic of these foudiys T would e to mention the Afference Jetween the
coenolpgical resulls (the visible state of the flora) ad the ecolpgical processes (Hhe invisile driviny
Joree behind coemolpgical processes).

If someone A not buow the Szigethiz  bgfore or visits this aren only ifreguently fe con wot
percelve the chayges from this visifle phenomens, ad even less the backgronnd processes, which
might be preced Logether from the mosnic of He results of the Homonitoriy;.
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Fron the results found np to now it is easy o see the chayge of the Hiota. This does mot mean
anyihiny specia), as every Holggical entity changes (there is 4 sertes of steps of matural succession
J00Y on in any Holic community).

But the chages must be characterised here:

~The chages experienced in the Szjgethiz are unninously ivdicating dggradation, an ahormal
succession fastly advanciny lowards Hhe demise of the iota.

- The chages are relattvely puite fast Lnfortumalely there is w0 enoygh thoroygh data on the
state privr the diversion (there was o detatlod Homonitoring before the diversion). But 1 tabe the
1isk of statiny that i the changges wodd have Laken / place from the 19601es with this speei -when
the Sagetkiz was ot alrendy functioniyy well accordliyg (o some experts- we would wt Je able t
recouise Hhis region at 4l

- The dgpradiation, staried affer the diversion of the Damibe, might advance inlo several
directions, this totally impredictibil at the moment.

- From the resulls of the Homonttoriny there is ot 4 St fact, Which would contradlict these
unfortuate frends. Omly processes matural vilies were fownd], there 15 mo exiample for the contrary.
The fact can mot Je dewied that there were even earlier (rom the 1970ies) mypative chanyges
harminy the biot of this region (Hhe water barrges on the Lpper-Damdy, wdd the deeyentry of
the river-bed)).

We have (o redlise that there is mo any near matural area in Eurgpe worth o protecting tat o
Je sustained without well-desymed ad thoyght-after mamggement. 1t is o wowder that mature
protection s movinyg away from the reserve-alticud.

THis approach Is true for the Segpedkiz aliy, it would have been necessary lo intervene in ovder fy
prolect the wature, givig priority lo He protection of matural vahes even Jf tese remedial
measures would huve been quite expensive.

We have lo begy in mind two facts:

1,) The former fuctional probiems of the Sejpetbiz Al wt twdce as fast enviromment
Aegradation which can be observed nowiips.

2. ) The reasoniny that the constrauction wnd operation of the plamed amd realised version of the
Waler Barrge Systens Is envirommental friewdy amd serves the preservation of matural values is
simply false. The barrage system was desipred 1o yield eneggy add serve the seurity of shipping
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(7), wid the protection of matural values was wot scientffically supported. There s wo any buown
example in Enrgpe that 4 similarly dessyued water Barmgge could sustain and protect the matural
valhes. Unfortumately hie opposite statement is backed by several evamples.

It Is evident that through sypplementary (remedial) measwres (artjficial water rechapge) the
reduction of dmages ad slow down of deterionation could b achieved. But on the Iy rn the
biota s bety trangformed] the radlial chage of structural ad froctional comections inevitably
Lake place. The creation of # completely diferent Szigethiz, with most of its matural vabues lost

Is Inpossitle 1o stap throggh these remedial frials

1 probuably do ot tell sy news for example to the lawyers- that the digute over the advantyges
ad disudvantyges of the construction of the water-barmgge Is wt 4 discussion of Slova  amd
Hipgary. The roots reach much deeper. The disagreement is centred arod the mamagement of
the non-renewnble resources of the Eartl, ad e short-sighted ecomomy oriented nnreasomable
explottation of these resorces.

Which of these two views shoudd et priority? Both of these views have spporters ad gpposers in
both of these connlrtes. It is our myontiate fale that such 4 disute Is takiny place on the very
bowndary of our countries,

Budapest, 13th April, 1996.

Dr. Ferenc Mészaros
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