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Abstract

Oxbows are common elements of fluvial landscapes in Hungary. The aim of this paper is to
introduce their origin, development and future perspectives. Oxbows have been formed either
naturally or artificially. Natural oxbows, or rather paleo-channels have silted up by now, but
have got a key importance in the reconstruction of Late Pleistocene and Holocene landscape
evolution and natural floodplain aggradation. Man made oxbows, resulted by cutoffs during
the regulation works of the 19th century, are on the other hand experience recent
environmental and land use changes, threatening their future sustainability. Problems and
processes affecting them highly depend on their location with respect to the post-regulation
active floodplain and artificial levees. Main issues are water recharge and retention, increasing
sedimentation, spread of invasive species, improper landscape management and conflicting
utilization interests. The exemplary Martély Lake, an oxbow of the Tisza River, is on of the
largest such forms in Hungary. Being on the active floodplain it has a great ecological
potential, but meanwhile it is seriously affected by silting up and also has a diverse utilisation
with conflicting interests. In order to sustain or even improve its status a complex management
strategy has to be implemented in the future. This is true for other oxbows as well, being
highly sensitive but at the same time extremely valuable elements of the Hungarian landscape.

Keywords
Floodplain * River engineering
Tisza river

31.1 Introduction

As the lowlands of Hungary have been primarily formed by
rivers both in the past and present, oxbow lakes are common
elements of the landscape. Numerous meanders and palae-
ochannels have been left behind by the actively migrating
alluvial rivers, such as the Tisza, Danube or Hernad
(according to Blanka 2010, for instance, 10 natural cutoffs
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occurred on the Hernéd in the past decades). In the 19th and
20th centuries human interventions leading to artificial cut-
offs have become the key processes behind oxbow forma-
tion. Let they be naturally or artificially developed, oxbows
are very important landmarks of the alluvial landscape. Most
of them are situated along the highly engineered Tisza and
Koros Rivers, but practically they can be found anywhere on
the plains. Their total number is estimated to be around 500
(Molnar 2013).

Unfortunately even those formed recently have silted up
in the past centuries and started to disappear. Consequently,
most of these lakes and marshlands are under strict protec-
tion and not just because of their geomorphological and
hydrological importance, but also because they provide
high-diversity refuges and important corridors for the
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continuously shrinking natural flora and fauna. As the area
of wetlands in the Carpathian Basin decreased dramatically
as a result of intensive river regulation and drainage works
during the 19th to 20th centuries (from 57 to 2 %, Gébris
et al. 2004), oxbows are almost the only still existing wit-
nesses of the once flourishing floodplain ecosystems.
Oxbows are very sensitive to climate change and intensified
human impact, thus the area of their open water surfaces is
decreasing, and at the same time their water quality is also
deteriorating. In order to preserve these landforms for the
future several problems need to be tackled to maintain their
hydrology and water quality and to prevent further siltation
and disturbance (for instance, through the spreading of
invasive species). A well-designed management would also
serve economic interests, since oxbows are significant water
reservoirs, and can be used for water retention, irrigation or,
in special cases, to extract drinking water. Their use for
angling, fishing and summer tourism is also increasing.

31.2 Environmental Background

31.2.1 Natural Cutoffs

It is a well-known feature of meandering rivers that they
continuously develop their channels and leave behind over-
matured bends. A natural cutoff will occur when sinuosity
exceeds a threshold value where at the given slope and
stream power conditions the river cannot maintain its
meander further (Hooke 2004). A natural cutoff can develop
in two ways. If the river finds its shorter track along point
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bars or on the floodplain, a chute cutoff, the more common
type according to Knighton (1998), occurs. However, on the
Tisza River and its tributaries neck cutoffs are more char-
acteristic. In this case two downstream migrating meanders
in the same phase get so close to each other that during an
erosive, high-energy event (flood) the neck of the enclosed
bend is broken through, and its limbs are blocked by the
sediments of the rapidly developing natural levee.

31.2.2 Artificial Cutoffs—Regulation Works
on the Tisza River

Prior to the 19th century regulations the rivers of the Hun-
garian Great Plain were highly sinuous and their channel
slopes were very low. Therefore, floods inundated vast,
potentially arable lands for 5-6 months in almost every year.
Rivers also functioned as the main routes of commerce,
since boats provided practically the only means of trans-
portation‘in the lowland, covered by extensive swamps and
marshlands. Therefore, the need for flood control and safe
navigation facilitated the elaboration of regulation plans in
the beginning of the 19th century, and by the end of the
century river training works were more or less completed.
One of the most important aims of these regulations was
to increase slope and the rate at which flood waves pass.
This was achieved through making numerous artificial cut-
offs (Fig. 31.1). Cutoffs were actually narrow conductor
channels made usually at the neck of meanders, while the
excavated material was deposited 8-10 m away from the
new banks. When the river was captured by the cutoff
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Fig. 31.1 Location of the Tisza catchment and the exemplary Martély Oxbow Lake
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31 Martély Lake: An Oxbow of the Lower Tisza River

channel, it could develop its new cross-sectional geometry in
accordance with its increased slope and energy (Ihrig 1973).
This way the cutoff channel could naturally turn into the
main channel of the river, saving a considerable amount of
effort for engineers. However, the procedure was sometimes
more complicated, especially at longer cutoffs and on the
lower sections of rivers (Fig. 31.1), where the main channel
was embedded in clayey-silty sediments. In these cases
cutoff channels had to be deepened and widened, and had to
be dredged from time to time to make the river finally
occupy its new course (Karolyi and Nemes 1975; Laszloffy
1982).

The first cutoff, ending with successful diversion and
fixation of the main channel, was finished in 1846. The
excavation of cutoff channels was usually completed
quickly, e.g. on the Middle Tisza in less than 20 years,
however, it took a much longer time to capture the thalweg
of the river. It has to be emphasized though that all works
were made by using only human power, no machines being
available at that time (Dunka et al. 1996).

Along the Tisza River 114 meanders were cut off,
shortening the river course from 1,419 to 966 km, and
increasing its slope from 3.7 cm km™' (0.000037) to
6 cm km ™' (0.000060). In total approximately 1,000 cutoffs
were implemented on Hungarian rivers (Somogyi 2000).

In general the slope of rivers doubled, which initiated a
series of geomorphic processes, though responses were dif-
ferent. Energy and slope increase usually resulted in inci-
sion, channel widening, increased sediment production and
in certain cases pattern change. For example, in case of the
meandering and anastomosing Maros River, the largest
tributary of the Tisza, the whole process could be identified,
and the river turned to be braided (Kiss and Sipos 2007). In
the meantime the Tisza experienced a 3-5 m incision (Kiss
et al. 2008), which resulted a 300400 cm decrease in the
absolute level of low waters (Rakonczai 2000) and the
sinking of groundwater level along the river. Consequently,
oxbows became relatively elevated, and only the greatest
floods could recharge their water naturally, thus open water
surfaces can only be preserved by human intervention.

Enhanced floodplain aggradation was another direct and
also indirect outcome of cutoffs, which necessarily lead to
the silting-up of oxbows as well. During the capturing of
thalwegs by cutoff channels extra sediment entered the river
systems directly. Subsequent incision and related bank fail-
ures and slides. still supply further material to the channels
from time to time (Kiss et al. 2008). These processes also
lead to intensive sedimentation (1.5-2.0 m) on the narrow,
artificial floodplain bordered by levees constructed for flood
control purposes in the 19th century. The process is unfa-
vourable not just for oxbows and geomorphological

diversity but also from the aspect of increasing flood levels
and flood risk (Léczy and Kiss 2009).

31.3 Research History

The investigation of oxbows and palaeochannels is an
important field of Hungarian geomorphological research.
During the geomorphological mapping of the Tisza-Kords
confluence zone, with numerous oxbow lakes, Schweitzer
(2006) has identified several types based on the degree of
sedimentation. A similar mapping was prepared along the
Middle Tisza (near Vezseny) at 1:10,000 scale by Balogh
et al. (2005), however actively developing forms (e.g.
present-day point bars) were not indicated. For the Middle
Tisza Region Toth et al. (2001) had shown the possibility of
mapping and classification of oxbows, also emphasizing the
necessity of landscape rehabilitation and water retention.

The geomorphological mapping and absolute dating of
channels‘on the now inactive floodplain also provides an
opportunity to reconstruct the evolution of alluvial rivers.
Analyses of this kind have already been made on the Sajo-
Hernad (Nagy and Félegyhazi 2001), Hortobagy (Félegyhazi
and Toth 2003) and Maros (Katona et al. 2012; Kiss et al.
2014) alluvial fans, and along the Koros (Nador et al. 2011)
and the Middle Tisza Rivers (Gabris et al. 2001).

In the Upper Tisza Region detailed analyses of Pleisto-
cene and Holocene palaeochannels revealed not only the
pattern of landform evolution, but also the rate and timing of
floodplain and oxbow sedimentation. For instance, near the
Tisza-Bodrog confluence channels are silting up signifi-
cantly faster (I mm year ') than general floodplain aggra-
dation (Borsy et al. 1989). However, there was a significant
variation in the rate of sedimentation, being quite low during
the Late Glacial and Preboreal Phase (0.2-0.3 mm year '),
getting faster during the Atlantic Phase (1-2 mm year ') and
lower again during the Subboreal Phase (0.8 mm year ')
(Csongor et al. 1982). Based on palynological and radio-
carbon data the palaecochannels on the Hernadd floodplain
silted up at a similar rate (0.4-0.5 mm year ') in the Sub-
boreal Phase. However, during the past 2,000 years sedi-
mentation increased (to 1 mm year_l) and accelerated further
in the past 300 years (8 mm year_l) (Szabd 1996).

Depending on their location, the oxbow lakes which
resulted from regulation works developed individually.
Somogyi (2000) described those beyond levees as living
water lakes of different status, while those situated between
levees as forms completely silted up by the sediments of
post-regulation floods. Although the later remark is not
generally applicable, there are spectacular examples, for
instance, along the Maros River, which transports a
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considerable amount of suspended load and has filled up all
oxbows along its course by now (Kiss et al. 2011).

The sedimentation rate of Tisza River oxbows was
investigated by Braun et al. (2000, 2003), using "*’Cs and
heavy metal markers. They found a 2-6 cm year ' accu-
mulation on the average, though for instance in the case of a
representative Upper Tisza oxbow, experiencing a 400 cm
accumulation (ca 3 cm yearfl) since its cutoff in 1860, the
rate of silting up was decreasing from 5 cm year ' (from the
1920s till the 1970s) to 2 cm ye:af1 through time (Braun
et al. 2000).

The pollen of adventive species (e.g. ragweed, Ambrosia
artemisiifolia) were applied by Kiss et al. (2011) to study the
sedimentation rate of Maros River oxbows. The oxbows
located on the artificial floodplain silted up rapidly, at a rate
of 1.3-2.6 cm year_l, and water vanished from them within
50-70 years following cutoff. The analysis of several forms
indicated that the rate of sedimentation was uneven in time
and it was affected by several factors (Kiss et al. 2011). For
instance, an increasing accumulation rate (from 2.5 between
1842 and 1960 to 3.5 cm year ') was detected in a repre-
sentative oxbow as a consequence of longer inundation in
the 1970s. The sedimentation rates in oxbows were primarily
controlled by their location relative to the alluvial fan and
their distance from the active river channel.

31.4 Classification

Based on the above, oxbows can be classified in four ways:
by origin, location, degree of degradation and utilisation. As
we have seen above, oxbows can either result from natural or
artificial cutoff. From the aspect of water management and
conservation, however, more recent artificial oxbows are
more important, as many of them~still have a permanent
open water surface (Molnar 2013). Concerning their location
the most important types are those located on the active
floodplain and those beyond. the flood-control levees.

As it was shown earlier, location primarily affects the
degree of sedimentation and degradation. Water managers
and conservation specialists identify three types of oxbows
in this respect (Palfai 2001). So-called “sanctuary” oxbows
are resembling natural ecosystems. They are not under
human use and have not silted up. These are usually under
strict protection and managed by national parks. Oxbows of
“wise utilization” are lakes with a certain economic use,
slightly degraded, but their different uses can be harmonized.

T. Kiss and G. Sipos

The third group consists of highly degraded oxbows, usually
of minor natural value or silted up almost completely.

In general there are four main types of human use, which
are the following according to Palfai (2001). Use for water
management purposes includes flood or excess water stor-
age, drinking, irrigation and industrial water storage, or
water quality improvement. Production-related uses are
fishing, fowl breeding and reed growing. Recreational uses
include bathing, tourism, water sports and angling. Finally,
the fourth type of utilisation is in relation with nature and
landscape conservation. Most of the lakes are naturally
under a mixed use, which generates several land-use con-
flicts between different stakeholders.

31.5 The Oxbow of Martély

The Martély Oxbow was cut off from the main channel of
the Tisza River between 1889 and 1892 (Fig. 31.2). The
length of the Martély Oxbow is 4.6 km, its average width is
100 m; its area is 46 hectares, from which 33.5 hectares are
open water (Fig. 31.2). Average depth is 2 m, though at
places it can be as deep as 6.5 m (Fig. 31.2). The oxbow is
connected to the Tisza at its downstream end with a feeder
canal and a lock (Palfai 2001). Nevertheless, due to the
incision of the Tisza, natural water supply is limited to flood
periods. At lower stages water can only be recharged by
pumping. The water of the lake is partly used for irrigation,
the outlet is situated near the midpoint of the oxbow. Arti-
ficial pumping and simultaneous draining ensures at least
some water circulation, though affecting only the southern
limb of the oxbow, the northern limb lacks oxygen and has
gradually turned into a swamp (Fig. 31.3). Due to dredging
in 2003, however, water quality has improved considerably
(Molnar 2013).

Although during the regulation works a localisation dam
was constructed along the bank of the oxbow, the final
levees were built on a different track, resulting in a fairly
wide active floodplain (Fig. 31.2). Riparian forests and
meadows are under nature conservation (protected land-
scape) and the oxbow itself is a Ramsar site (Fig. 31.4). The
lake therefore has a mixed use. The main conflict is related
to recreational use, since for over 100 years a bathing place
is situated on the eastern shore of the oxbow, and an 18-
hectare resort village has been growing around it (Molnar
2013). At present ecotourism is facilitated by a new visitor
centre and several hiking and educational trails.
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Fig. 31.2 a The Martély Oxbow Lake during the regulation works. captured by the main channel (source Tisza Regulation Map Series).
The cutoff is completed, however the conductor canal has not been b Bathymetric map of the Martély Oxbow Lake (source Bartfai 2011)

Fig. 31.3 Both ends of the
Martély Oxbow Lake are filled up
by now
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Fig. 31.4 A newly built board
trail over the swamp

31.6 Conclusions

The oxbows of the Great Hungarian Plain, and especially
those of the Tisza River, have exceptional natural and geo-
morphological values. They preserve something from the
pre-regulation character of the floodplain both in terms of
ecology and geomorphological processes. Their conserva-
tion is a difficult task, as they are seriously affected either by
climate change, sedimentation and/or human use.

Future research should focus on factors determining the
sustainability of these lacustrine and wetland systems. A key
question in this respect is water recharge or water retention,
which is most problematic for oxbows beyond the levees. The
preservation of oxbows would also increase the resistance of
landscape to climate change. Retention, however, also
imposes water quality issues, becoming critical in the future.

The long-term dynamics of sedimentation varies with
time and space and mostly affects oxbows on the active
floodplain. To reconstruct the general pattern of changes
further research is necessary, along with monitoring of
present-day sedimentation. These investigations are of key
importance for. rehabilitation and conservation, and to
determine, for example, the necessary extent of dredging.

Another very important sphere where earth sciences can
address the management of oxbows is land-use mapping and
related conflict and risk assessment. Over the past century
land use around oxbows and in the floodplain has changed
considerably. Main issues on the active floodplain are the

lack of land management and the disappearance of tradi-
tional land-use techniques, which lead to the advance of
adventive species and alteration of biogeomorphological
processes. Meanwhile, oxbows beyond the levees have to
face the effects of intensive agriculture, manifested in
increased pollution and modified ecology. Conflicts, as seen
in the case of the Martély Oxbow Lake, are more profound if
there are several interests of utilization, motivated by rec-
reation, nature conservation or water management.

References

Balogh J, Nagy I, Schweitzer F (2005) A Kozép-Tisza mente
geomorfologiai adottsdgainak és a hullaimterek feliszapolodasanak
vizsgalata mintateriileteken (investigations of geomorphological
conditions and sedimentation of active floodplains along the Middle
Tisza). Foldrajzi Ertesitd 54(12):29-59 (in Hungarian)

Bartfai B (2011) Holtag-feltdltddés vizsgalata a Martélyi Holt-Tisza
példajan (study of oxbow sedimentation on the example of the Holt-
Tisza of Martély). Manuscript MSc thesis. University of Szeged,
Szeged, 54 p (in Hungarian)

Blanka V (2010) Kanyarulatfejlédés dinamikajanak vizsgalata termés-
zeti €s antropogén hatasok tiikrében (investigation of the dynamics
of meander development in the light of natural and human
influences). Manuscript PhD thesis. University of Szeged, Szeged,
142 p (in Hungarian)

Borsy Z, Csongor E, Félegyhazi E (1989) A Bodrogkdz kialakulasa és
vizhalozatanak valtozasai (origin of the Bodrogkdz and changes of
drainage network). Alfoldi Tanulményok 13:65-81 (in Hungarian)

Braun M, Toéth A, Alapi K, Dévai Gy, Lakatos Gy, Posta J, Szaloki I
(2000) Environmental history of oxbow ponds: a sediment
geochemical study of Mardt-zugi-Holt-Tisza, NE-Hungary. In:

326
327
328
329
330
331
332
333

334

335
336

337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356



Author Proof

Layout: T3 Standard Unicode
Chapter No.: 31

=

o

Date: 21-11-2014

Book ID: 318043_1_En

Book ISBN: 978-3-319-08996-6
Page: 7/7

Time: 6:44 pm

31 Martély Lake: An Oxbow of the Lower Tisza River

Gall¢ L, Kormoczi L (eds) Ecology of river valleys. TISCIA,
Szeged, pp 133-138

Braun M, Szaloki I, Posta J, Dezsé Z (2003) Uledék felhalmozddas
sebességének becslése a Tisza hullamtereiben (estimating the rate of
sedimentation on the active floodplain of the Tisza). Lectures at the
21st Meeting of the Hungarian Hydrological Society 2/2 (in
Hungarian)

Csongor E, Félegyhazi E, Szabo I (1982) A Karcsa-ér medrének
vizsgalata pollenanalitikai és radiokarbon moddszerekkel (study of
the channel of the Karcsa-ér stream through pollen analysis). Acta
Geographica Debrecina 20:51-81 (in Hungarian)

Dunka S, Fejér L, Vagas I (1996) A veritékes honfoglalas (toilsome
conquest). Viziigyi Mizeum, Budapest, 215 p (in Hungarian)

Félegyhazi E, Toth Cs (2003) Adatok a Hortobagy pleisztocén végi
fejlédéstorténetéhez (data on the late Pleistocene evolution of the
Hortobagy). In: Toth A (ed) Tiszavolgyi tajvaltozasok (landscape
changes in the Tisza Valley). Kistjszallas, pp 65-74 (in Hungarian)

Gabris Gy, Félegyhazi E, Nagy B, Ruszkiczay Zs (2001) A K6zépso-
Tisza vidékének negyedidészak végi folyovizi felszinfejlodése (late
Pleistocene fluvial evolution of the Middle Tisza region). A foldrajz
eredményei az 4j évezred kiiszobén (achievements of geography at
the beginning of the new millenium). Papers of the Hungarian
Geographical Conference. CD-ROM, Szeged (in Hungarian)

Gabris Gy, Timar G, Somhegyi A, Nagy 1 (2004) Arvizi tarozas vagy
artéri gazdalkodas a Tisza mentén (floodplain storage or floodplain
economy along the Tisza River). Papers of the Hungarian
Geographical Conference, pp 1-18 (in Hungarian)

Hooke JM (2004) Cutoffs galore!: occurrence and causes of multiple
cutoffs on a meandering river. Geomorphology 61:225-238

Thrig D (ed) (1973) A magyar vizszabalyozas torténete (history of water
regulation in Hungary). National Water Management Office,
Budapest, 398 p (in Hungarian)

Ivanyi B (1948) A Tisza kisvizi szabalyozasa (low-water regulation of
the Tisza River). Viziigyi Kézlemények 30:131-159 (in Hungarian)

Karolyi Zs, Nemes G (1975) A Kozép-Tiszavidék viziigyi multja I-1T
(past water management in the Middle Tisza region). Viziigyi
Torténeti fiizetek 8:114, 9:134 (in Hungarian)

Katona O, Sipos Gy, Nagy Z (2012) A Maros hordalékktp elhagyott
medreinek hidromorfologiai és hidrodinamikai vizsgalata (hydro-
morphology and hydrodynamics of the paleochannels of the Maros
alluvial fan). Papers of the 6th Hungarian Geographical Conference.
Szeged, pp 1140-1150 (in Hungarian)

Kiss T, Sipos Gy (2007) Braid-scale geometry changes in a sand-bedded
river: significance of low stages. Geomorphology 84:209-221

Kiss T, Sipos Gy, Fiala K (2008) Altered meander parameters due to
river regulation works, Lower Tisza, Hungary. Geomorphology
98:96-110

Kiss T, Oroszi V, Sipos Gy, Fiala K, Benyhe B (2011) Accelerated
overbank accumulation after nineteenth century river regulation
works: a case study on the Maros River, Hungary. Geomorphology
135:191-202

Kiss T, Siimeghy B, Sipos Gy (2014) Late Quaternary paleodrainage
reconstruction of the Maros River alluvial fan. Geomorphology
204:49-60

Knighton D (1998) Fluvial forms and processes. Arnold, London 383 p

Laszlofty W (1982) A Tisza (the Tisza). Akadémiai Kiado, Budapest,
610 p (in Hungarian)

Loéczy D, Kiss T (2009) Artérfejlddés és holtagfeltdltodés sebességének
vizsgalata (investigations of floodplain evolution and the rate of
oxbow sedimentation). In: Kiss T, Mez6si G (eds) Recens
geomorfologiai folyamatok sebessége Magyarorszagon (rates of
recent geomorphic processes in Hungary). Foldrajzi Tanulményok,
Szeged 2:43-55 (in Hungarian)

Molnar Zs (2013) Az Also-Tisza-volgyi holtagak  tajvizsgalata és
tajrehabilitacios elvei (investigations of oxbows of the Lower Tisza
Valley and the principles of landscape rehabilitation). Manuscript
PhD thesis, Budapest Corvinus University, Budapest (in Hungarian)

Nador A, Sinha A, Magyari A, Tandon SK, Medzihradszky Zs,
Babinszki E, Thamd-Bozsé E, Unger Z, Singh A (2011) Late
Quaternary (Weichselian) alluvial history and neotectonic control
on fluvial landscape development in the southern Kords plain,
Hungary. Palaeogeogr Palacoclimatol Palaeoecol 299:1-14

Nagy B, Félegyhazi E (2001) A Sajo-Hernad hordalékkup késopleisz-
tocén mederhalézatdnak vizsgalata (study of the Late Pleistocene
channel network of the Sajo-Hernad alluvial fan). Acta Geographica
Debrecina 35:221-233 (in Hungarian)

Palfai I (ed) (2001) Magyarorszag holtagai (oxbows in Hungary).
Ministry of the Environment and Water Management, Budapest,
231 p (in Hungarian)

Rakonczai J (2000) A kornyezet-atalakitas hidrogeorafiai dsszefliggései
az Alfoldon (hydrogeographical aspects of human intervention into
the environment in the Great Hungarian Plain). In: Palfai I (ed) A
viz szerepe és jelentésége az Alfoldon (role and significance of
water in the Great Plain). Nagyalfold Alapitvany, Békéscsaba
6:16-27 (in Hungarian)

Schweitzer F (2006) évi arvizzel veszélyeztetett kistajak a Harmas-Koros
mentén (microregions endangered by flooding in 2006 along the
Triple Koros River). In: Szabo J (ed) Foldrajzi tanulmanyok dr. Loki
Jozsef tiszteletére (geographical studies in honour of Dr Jozsef Loki).
University of Debrecen, Debrecen, pp 181-191 (in Hungarian)

Somogyi S (ed) (2000) A XIX. szazadi folydszabalyozasok és
armentesitések foldrajzi és oOkologiai hatdsai (geographical and
ecological impacts of the 19th-century river regulations and land
drainage). Geographical Research Institute, Hungarian Academy of
Sciences, Budapest, 302 p (in Hungarian)

Szabd J (1996) Csuszamlasos folyamatok szerepe a magyarorszagi
tajak geomorfologiai fejlodésében (contribution of landslides in the
geomorphic evolution of Hungarian landscapes). Kossuth Egyetemi
Kiado, Debrecen, 223 p (in Hungarian)

Toth Cs, Félegyhazi E, Szabo J (2001) The study of the middle Tiszaregion
dead riverbeds from the aspect of lands from the aspect of landscape
rehabilitation. Man and Landscape. Ostrava-Sosnowiec, pp 148—-155

408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432

434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449

451
452
453
454

456
457

458
159

AQ3



Author Proof

460

461

464
462

465

183
467
468
469

470
471
472
473

474

180

438
18
189

Author Query Form

Book ID:  318043_1 En &) Springer

Chapter No.: 31

the language ‘of,sCience

Please ensure you fill out your response to the queries raised below and return this form along
with your corrections

Dear Author
During the process of typesetting your chapter, the following queries have arisen. Please check your typeset proof
carefully against the queries listed below and mark the necessary changes either directly on the proof/online grid or in
the ‘Author’s response’ area provided below

Query Refs.| Details Required Author’s Response
AQ1 Please check and confirm there is mismatch between pdf and word document. We followed word document.

AQ2 Please provide high-resolution figure for Fig. 31.2.

AQ3 Reference ‘Ivanyi (1948)’ is given in the list but not cited in the text. Please cite this in text or delete this from the list.




MARKED PROOF

Please correct and return this set

Please use the proof correction marks shown below for all alterations and corrections. If you
wish to return your proof by fax you should ensure that all amendments are written clearly

in dark ink and are made well within the page margins.

Instruction to printer Textual mark Marginal mark
Leave unchanged - under matter to remain
Insert in text the matter i New matter followed by

indicated in the margin
Delete

Substitute character or
substitute part of one or
more word(s)

Change to italics

Change to capitals

Change to small capitals
Change to bold type

Change to bold italic
Change to lower case
Change italic to upright type

Change bold to non-bold type

Insert ‘superior’ character

Insert ‘inferior’ character

Insert full stop
Insert comma

Insert single quotation marks

Insert double quotation marks

Insert hyphen

Start new paragraph
No new paragraph
Transpose

Close up

Insert or substitute space
between characters or words

Reduce space between
characters or words

[ through single character, rule or underline
or
- through all characters to be deleted

[ through letter or
———- through characters

— under matter to be changed
under matter to be changed
under matter to be changed
under matter to be changed

N

under matter to be changed
Encircle matter to be changed
(As above)

(As above)

[ through character or
A where required

(As above)

(As above)
(As above)

(As above)

(As above)

(As above)
I
—
L

linking”  “characters
N

[ through character or
A where required

between characters or
words affected

A or k®

of or S

new character / or

new characters /

+EHLE T

Y or Y

under character
e.g.\;’ or \Z

A

over character
e.g. /2(




