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There are many potential major taxa suitable for monitoring environmental changes. Birds are
usually included, because of their high position in the trophic chain, popularity, and well-
established census methodology. However, there is a great variety of potential methods, and it is
not always obvious which one is best, particularly in large and heterogeneous areas. We compared
three methods of monitoring avifaunal changes in the Szigetkoz region, a riparian area along the
River Danube in northern Hungary, where construction of a reservoir seriously decreased both
the water flow of the original river and the water table in at least half the area. We censused
breeding birds by the line-transect method in five marshlands (1994), by point counts at 46
points (1994), and we conducted a faunal mapping over sixty-two 1x1 km quadrates (in 1994
and 1996). There were no considerable changes detected in the forest bird communities. Although
marsh-living birds responded to changes of the water level, no clear tendency was detected at the
regional (Szigetkoz) scale due to the low number and small size of marshlands and to other
disturbances. Faunal mapping showed the best results. The presence/absence of bird species
clearly reflected the water level in channels and marshes of a given quadrate. Although faunal
mapping required more eftort than the other two methods, its results indicated environmental
changes much better than those, through the species-specific reaction of birds.
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1. Introduction

Although riparian landscapes are the most productive
and the most threatened landscapes all over the world
(Decamps 1993; MaLanson 1993), a hydroelectric
power-station has been built on the Danube River
along the Hungarian-Slovakian border. The imple-
mented plan of the reservoir and the powerstation
included the construction of a long bypass channel,
parallel to the Danube. Therelore, the original river
now contains only about 10 % of its natural waler
volume. As a consequence, the upper parts of the river
section concerned sufter from serious water defi-
ciency. Large areas suffered from at least 3 m decrease
of the water table, and the loss of dead tributaries.
The results of such dramatic changes immediately
influence wildlite and wildlife habitats. However, a
new channel system (water replenishment system) was
constructed to provide water for the dried parts. To
survey and monitor such drastic changes in wildlife
is an apparent and urgent task.

2. Study area

River Danube constitutes the boundary between Hungary
and Slovakia along ca. 180 km. The Szigetkdz region is
located in NW Hungary along the River Danube (Fig. 1). It
is composed of hundreds of small islands, surrounded by
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Fig. 1. Scheme of the Szigetkoz region, Hungary. The small
blocks indicate the sixty-two 1x1 km cells used for the faunal
mapping.

side-branches and meanders. The other side of the Danube
(the Csallokoz region, Slovakia) is similar, but we did not
include itinto the monitoring. The Szigetkdz area is heavily
managed by forestry, at least 70 % of the original forest
stands were replaced by hybrid poplar (Populus sp.)
plantations. Both the water level and the water table
decreased in the upper Szigetkdz in 1993 after the
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construction of the bypass-channel. In 1995 a water
replenishment system was established and it partly increased
the water level.

We applied four approaches to monitor changes of the
avifauna. This monitoring project started in 1993, but other
ecological investigations on birds have been carried out here
since 1989 (e.g. WaLICzKY 1992; MoSKAT ef al. 1993: BALD!
& KisBENEDEK 1994; BALDI & MoskAT 1994; BALDI ef al.
1995; MoskAT & Fuisz 1995; MoSKAT et al. 1996).

3. Methods

We applied the following standard bird census techniques
(according to BiBBY et al. 1992):
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Fig. 2. Species richness of breeding passerines in five marshland sites in the Szigelkor.

region, Hungary.

Arvasz.

(1) Monitoring of the wintering waterfowl. Method: point
count technique and line transeet method. Sampling sites:
I8 sampling point along dead tributaries. and 3 sampling
point and a 10 km long transect along the main course off
the river. Time of sampling: every year 2-3 times during
winter.

(2) Monitoring of the breeding passerine birds in marshland
areas. Method: line transect method. Sampling sites: 3 samp-
ling sites in marshlands outside the dam of the flood plain.
and 2 sampling sites inside the flood plain, Time of
sampling: twice a year (April, May) to detect early and late
breeders.

(3) Monitoring of the forest birds in the breeding season.
Method: the Danish point count technique (5-minute
counting of birds at fixed
points within the "hearing
distance” of their song).
Sampling sites: 46 count-
ing points in willow and
poplar forests, Time of
sampling: once a year
(May).

(4) Faunal mapping of
breeding bird species.
Method: qualitative (pre-

Kucser sence/absence) registra-

. tion of bird species over a

Noname Ixl km grid system,

 Alsosz. Sampling sites: 22 cells in

g Sites the upper part of the
Macskasz.

region. 22 cells in the
intermediate parl. and 18
cells in the fower part. The
study area included only
the flood area of the
Danube, within the band of
dams (Fig ). Time of
sampling: twice every
other year (April and

May).
Abundance 4. Results
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Fig. 3. Abundances (number of observations) of breeding passerines in five marshland sites
in the Szigetkoz region, Hungary.

diverted, but later we did
not detected any trend in
changes of wintering
waterfowl.
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(2) Monitoring of the brecding passerine birds in due to water level modifications and reed harvesting.
marshland areas: We did not detect clear trends in  (B) The structure of forests did not changed signi-
changes of marshland living passerine birds (Fig. 2,  ficantly during the relatively short time period, thus,

3), mainly because the
size of marshlands was
too small for establi-
shing stable popula-
tions,

(3) Monitoring of the fo-
rest birds in the breeding
scason: No trend was
revealed.

() Faunal mapping of

breeding bird species:
The regional distribu-
tion of several bird
species indicated the
water level changes.
Wetlund birds (e.g.
Acrocephalus schoeno-
buaenus, Emberiza
schoenicls) aggregated
in the lower Szigetkoz in
1994, but spread more
cvenly in 1996, alter the
operating ol the water
replenishment system

(Fig. 4). Species of

gravel shores (Tringu
hypoleucos, Charadriies
dubius) were aggregated
on the upper parts in
1994, and spread more
evenly in 1996 (Fig. 4).
Water birds (Podiceps
ruficollis,  Podiceps
cristatus, Fulica atra)
were very rare in 1994,
but more abundant in
1996 (Fig. ).

5. Discussion

We Tound that faunal
mapping was the most
sensitive method for de-
tecting environmental
changes in the Szigetkor
region. No clear trends
were detected by the
other methods. The
following factors may
be responsible for the
lack of changes: (A)
marshland  habitats
changed unexpectedly
and in an unnatural way

‘Acrocephalus schoenobaenus

|Fulica atra

Fig. 4. Presence of the Scedge Warbler Acrocephalus schoenobaenus, Common Sandpiper
Tringa hypoleucos and Cool Fulica atra in 1x1 km cells in the Szigetkoz region, Hungary.
Grey dot: occurred in 1994, alter the diversion of the main waterflow; black X: present in
1996, after the construction of the waler replenishment system.
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forest bird communities were not alfected. (C) The
lack of any tendency in the number and species
composition of wintering waterfow] may be the
consequence of changes in the huge water reservoir
in Slovakia. In addition, weather factors may signi-
ficantly influence the site selection of waterfowl.
We propose that faunal mapping should be used
when (1) the most appropriate indicator species can
not be selected a priori, (2) the affected area is large
(>50 km?), and, most importantly, (3) when the area
is heterogeneous and environmental perturbation
selectively affects different parts of the area.
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