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Most of t he Carpathian Basin is occupied by the alluvial plains of the Danube, the Tisza 
and their t r ibutar ies . On the vas t former f loodplains along the rivers there flourishes an 
intensive agricul ture. In the course of evolution of t he economic ac t iv i ty of h u m a n society, 
i t was along the rivers tha t society influenced earliest and most p rofoundly upon the evolution 
of na tura l landscape. The floodplain is one of the mos t act ive zones of t he relief, owing to repeated 
inundations, ca tas t rophic floods, rapid displacement a n d effacement of the river beds. Active 
na tu ra l processes and progressive h u m a n act ivi ty t e n d to accelerate landscape evolution in the 
intrazonal regions of the floodplains. The presen t -day level of organization of society requires 
t h a t these causes underlying the rapid changes, n a t u r a l and human , be disclosed one b y one in 
their interact ions as well. 

In the course of the physiographic s tudy of the Hungar ian section of the Danube valley 
we have closely scrutinized also the na tura l evolut ion of the floodplain levels, the n a t u r a l laws 
by which the process is governed, as well as the pr incipal consequences of flood control , river 
regulation a n d agr icul tural influence (PÉCSI 1959, SOMOGYI I960). Lack of space forbids, however , 
to enumerate here more than the mos t general results of these studies. 

Consti tution and evolution of the floodplain levels of t h e Danube 

The H u n g a r i a n section of the Danube, longer t h a n 400 kilometres, is accompanied on both 
sides by a f loodplain, narrow locally, bu t farily broad, in general. This floodplain, can be divided 
into three easily distinguished types (PÉCSI 1959): 

1. The va s t alluvial fan of t h e Danube in t h e Li t t le Hungar ian Pla in (floodplain of accu-
mulation). 

2. The i n t r a m o n t a n e section of the Danube in the Hungar ian Central Mountains (valley 
and meander terraces — a largely erosional floodplain). 

3. The D a n u b e section in t h e Great Hunga r i an Plain, where alluvial fans and floodplains 
with meander terraces are in terwoven in space and t ime (rhythmical erosional-accumulational 
floodplain). 

The al luvial f an of the D a n u b e in the Lit t le Hunga r i an Plain ha rd ly differs f r o m its sur-
roundings, as it has coalesced wi th the floodplains of the tr ibutaries. The slope of the f loodplain 
surface is grea tes t here in the ent i re Hungar ian section (about 20 to 40 cm per kilometre). Before 
flood control, this p a r t of the alluvial fan f requent ly witnessed displacements of the ma in Danube 
bed, shifts in flow direction, meander ings of la tera l branches, fo rmat ion of new branches and 
filling u p of old ones. As a result of these processes, t he floodplain is crisscrossed by more or less 
fully filled or waterlogged oxbows, depressions l imited by na tura l levels etc . 

This is t he typical relief of t he so-called low level of floodplain, which is in i ts t u r n over-
topped by 1 t o 2,5 metres by the so-called high level floodplain of the alluvial fan. In the Li t t le 
Plain section the high floodplain does not exceed the zero level of t he river by more t h a n 5 to 6 
metres, i.e. it is inunda ted by the highest waters of t he greatest floods. The seasonally repeated 
medium-high floods cause a rapid minerogenetic filling (silting up) of the depressions of the low 
floodplain level, whereas fa r the r off the main bed the organogenic filling of derelict beds is also 
encountered. I n t h e river beds themselves one finds a filling of sand a n d gravel, whereas t he flood 
covering the en t i re floodplain spreads a cover of 0,5 t o 1,5 m of s andy loessy silt (Fig. 1.). 

The beginnings of the evolut ion of the al luvial fan in the Li t t le Plains date back to the 
Pleistocene (Riss glacial phase). Holocene and la te Pleistocene deposits , largely of gravel, are 
encountered in superposit ion as well as in lateral succession ( Fig. 2.). The ancient r iverbeds, filled 
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with silt and clay, pene t ra t ing into the sandy and gravelly body of the floodplain to a d e p t h of 
1 to 2,5 m, m a y considerably influence the movemen t of ground water . Namely , the level of t h e 
r iver between the levees m a y for p ro t rac ted periods be as high as or higher t h a n the f loodplain 
level beyond the levees. In such cases the gravelly and sandy base of t he floodplain becomes 
sa tu ra ted wi th high-pressure ground wa te r and in places where the silty cover above the aqu i fe r 
is th in (mostly 011 the f lanks of t he oxbows dissecting t he surface), there are upsurges of w a t e r 
and the depressions and oxbows get filled ( Fig. 3.). Underseepage in the aquifers under the levees 
has a l ready resulted in catastrophic inundat ions of t h e protec ted areas. 
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Fig. 1. S t r u c t u r e of t h e low and liigli f loodplain . 1 — g r a y s a n d y sil t ; 2 — yellowish g r a y s i l ty clay; 3 — yel low s a n d y 
s i l t , locally c layey; 4 — f luvia l s and ; 5 — f luvia l gravel , s a n d y grave l ; aá — low f loodpla in ; m á — high f loodpla in 
I . ábra. Az a lacsony és magas á r té r felépítése. 1 — szürke homokos iszap, 2 — sárgásszürke iszapos agyag, 3 — sá rga 
homokos iszap, he lyenkén t agyagos, 4 — f o l y a m i homok , 5 — f o l y a m i kavics , homokos kavics , aá — alacsony á r t é r i 

sz int : m á — magas á r t é r i sz in t 
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Fig. 2. Ske tch prof i le of the f loodplain-level al luvial fans of t he D a n u b e in t h e Li t t le H u n g a r i a n Pla in . I — m a i n bed 
wi th shoals; I I — meande r ing la te ra l beds ; H — Keccnt gravel — al luvia l f an redepos i t ed b y llie m e a n d e r i n g beds 
W — W ü r m gravel , w i t h t races of c r y o t u r b a t i o n ; R — W ; gravel of t h e Riss and of t h e R i s s — W ü r m interglacia l w i t h 

younge r a n d older fo rms of c r y o t u r b a t i o n 
2. ábra. A kisalföldi D u n a á r t é r i sz in tben f ekvő h o r d a l é k k ú p j a i n a k váz la tos szelvénye. I . Zá tonyos főágak (környeze tük 
rendszeres árvíz i elöntések h a t á s á r a f e lmagasodo t t ) ; I I . meanderező mel lékágak; H — holocén kavics rnederfe l tö l tés-
sel és mede rkanya rgás sa l á tdo lgozo t t h o r d a l é k k ú p a n y a g ; W — w ü r m k o r i kavics k r io tu rbác ióva l ; R — W — riss-

w ü r m interglaciál is kavics — idősebb és f i a t a l a b b kr io turbációs f o r m á k k a l 

Fig. 3. T y p e of t h e f loodpla in level in t h e subsiding sections and on t h e al luvial fan . 1 — L a t e Pleistocene g rave l a n d 
s a n d ; 2 — ea r ly Holocene gravel ; 3 — y o u n g Holocene r iver la id depos i t ; 4 — f loodpla in silt , s i l ty sand ; 5 — wind-

blown sand , r i v e r b a n k dune ; aá — low f loodplain; m á — high f loodpla in; LNV — level of highest f loods 
3. ábra. Az á r t é r i sz in tek t ípusa a sül lyedő szakaszokon és a h o r d a l é k k ú p o n . 1 — pleisztocénvégi kavics és h o m o k 
2 — óholocén kav ics ; 3 — újholocén mederü ledék ; 4 — ár té r i iszap, iszapos homok; 5 — fu tó ' i omok , p a r t i d ű n e ; aá — 

alacsony á r t é r ; m á — m a g a s á r t é r ; LNV — legnagyobb vízál lás 
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2. I n t h e i n t r amon tane section, the second type of f loodplain is characterized b y narrow 
meander terraces or terrace isles formed by t h e resection of meander s . In these sections the low 
floodplain level tends to be incorporated in t h e present -day bed, a n d the high f loodplain level is 
preserved b u t in the form of fair ly narrow sickle-shaped rags. The floodplain levels are sharply 
te rmina ted b y the flank of t h e first terrace above flood level ( Fig. 4.). 

Fig. 4. F loodp la in levels and low te r races in the m o u n t a i n o u s sections of t h e r i v e r valley. LNV — l e v e l of h ighes t 
floods; aá — low floodplain level ; m á — high f loodplain leve l ; I — early I l o locenc tcr race (first t e r r a c e above flood 

level) : I l / a — terrace f o r m e d a t t h e end of t h e l a t e Pleistocene 
4. ábra. Az á r t é r i szintek és az a l acsony teraszok a hegység i völgyszakaszon. — LNV — legnagyobb árvíz sz in t j e ; 

aá — a lacsony ár té r ; m á — m a g a s ár té r ; I — óholocén te rasz (ármentes sz in t ) ; I l / a — újple isz tocénvégi terasz 

Fig. 4 shows the f loodplain to be domina t ed by erosion, w i th the bases and surfaces, res-
pectively, of the floodplain levels being incised below the first t e r race above flood level. Both the 
latest Pleistocene (II/a) a n d ear ly Ilolocene (I) te r race const i tute low steps above the present day 
high f loodplain level, while in the case of the f loodplain of deposi t ion the river-laid deposits accur 
in the no rma l s t ra t igraphic succession, or a t m o s t beside each o ther . The narrow i n t r a m o n t a n e 
floodplains are covered in t he i r entirety by t h e highest floods, b u t the recession of t he floods is 
also much more rapid t h a n in the foregoing case. 

3. F r o m a morphogene t ic point of view, t he third t y p e of floodplain characterizes the 
Danube section in the G r e a t Hungar ian Pla in . I t is essentially a combination of t he above two 
types in space and time. S o u t h of Budapest , t h e erosional-accumulational floodplain in the Great 
Plain reaches over into Yugoslavia , having an overall length of more t h a n 200 k m and an 
average w i d t h of 25 to 30 k m . The Great P la in t ype of f loodplain bears in the broader vicini ty 
of Budapes t elongate isles f l anked by living a n d dammed-up r iver branches. These isles bear in 
their t u r n la te Pleistocene te r race isles. The marg ina l band of t h e floodplain likewise has a fringe 
of late Pleistocene terraces. A t t he same t ime the re occur Holocene deposits also in t he alluvial-fan 
type of succession, t h a t is, above or beside t h e la te Pleistocene deposits. A schemat ic profile of 
the D a n u b e floodplain in t h e nor thern reaches of the Great P l a i n is given as Fig. 5. Among the 
relief forms of the f loodplain, one encounters besides those_ described under 1. also numerous 
shallow b u t spacious oval depressions. 

In t h e broad f loodplain of the Danube in the Great P la in one may observe among others 
a type of pa rameander which is not a p r o d u c t of the meander ing of the former Danube beds. 
Locally th i s form is called a , ,vein"; it is a channel which conducted the flood wate r s of the river 
towards t h e lower, marg ina l regions of the f loodplain. The beds of these meander ing „ve ins" are 
f lanked by nar row levees s t and ing out 2 to 3 me t res above the means level of the low floodplain 
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Fig. 5. T y p e of t he f loodplain levels of t h e Danube s o u t h of Budapes t , aá — low floodplain level; m á — high f loodplain 
level; LNV — level of highest f loods ; A — main bed of D a n u b e ; В — o x b o w of Danube ; The bas is Pliocene 

clay, I I / a — t e r r a c e of the end of t h e l a t e Pleistocene; I l / b — W ü r m te r race 
5. ábra. D u n a - á r t é r i szintek t í pusa Budapes t tő l D-re. — I I / a , I l / b — wií rm t e r a s z o k ; A — Budafok i - főág ; В — Sorok-

sár i - főág; Az a lapza t — p a n n o n agyag ; LNV — l e g m a g a s a b b vízállás; a á — alacsony ár tér ; m á — m a g a s á r t é r 
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(Fig. 6.). The parameanders crisscrossing the floodplain const i tute a h o n e y c o m b s t ructure of 
il l-drained or drainageless f la t basin-shaped depressions. I n them, t empora ry sa l t and soda lakes 
came to existence in the t imes before flood control. Their drainage f requent ly le f t over flats co-
vered wi th sa l ty or alkali soils or poor qua l i ty meagre s w a m p y meadows. Their intensive uti l isation 
is cont ingent upon up- to-date methods of soil amelioration and ground-water control . 

Fig. 6. Type of r i ve r f inis w i t h a lka l i soils s u r r o u n d e d b y p a r a m e a n d e r levees in the f loodpla in of t h e D a n u b e in t h e 
G r e a t H u n g a r i a n P la in . — I — p a r a m e a n d e r s a n d t h e i r n a t u r a l levee ; I I — o x b o w nea r the m a r g i n of t h e f loodp la in , 
f i l led w i t h p e a t a n d covered b y a s w a m p v e g e t a t i o n ; 1 — m e a d o w soil; 2 — r iver - la id loessy s i l t ; pa le yel low; 3 — 
s a n d y loessy s i l t , p a l e ye l low; 4 — s i l ty s a n d ; 5 — s w a m p clay, m e a d o w c lay , salt and soda c lay , c l a y e y soil; 6 — p e a t 

m u c k ; 7 — f luv ia l s and ; 8 — w i n d - b o r n e s a n d ; 9 — loessy sand , s a n d y loess 
6. ábra. P a r a m e a n d e r e k g á t j a i v a l k ö r ü l z á r t szikes l a p o s o k á r t é r i t í p u s a a D u n a alföldi s z a k a s z á n . I . p a r a i n e a n d e r e k és 
f e l m a g a s í t o t t g á t j a i ; — I I . — e l l áposodot t , t ő z e g e s e d e t t á r t é r p e r e m i h o l t ág ; 1 — mezőségi t a l a j ; 2 — folyóvízi löszös 
iszap, f a k ó s á r g a ; 3 — h o m o k o s löszös i szap , f a k ó s á r g a ; 4 — iszapos h o m o k ; 5 — lápi agyag , r é t i agyag , szikes sós 

a g y a g t a l a j ; 6 — tőzeg, tőzegsár ; 7 — f o l y a m i h o m o k ; 8 •— f u t ó h o m o k ; 9 — löszös h o m o k , h o m o k o s lösz. 

In the southern par t of the Great Plain, floods of Lhe Danube as high as 8 to 10 in were 
fairly f r equen t in the olden t ime and m a y still have considerable duration. Deposi t ion of suspended 
load was in tense all over the floodplain, ПОЛУ being restr icted to the zone be tween the levees. 
The relief of the floodplain is fairly smooth , a l though most of i t was repeatedly reworked by the 
river in the course of the Holocene. 

Pr incipal relat ionship between reg ime, load and const i tu t ion of t h e floodplain 

1. I n the above-outl ined three dis t inct ive types of floodplain the re la t ive al t i tude of the 
low and high floodplain level, respectively, is in a close correlation with the levels of the medium, 
high and highest floods of the river. In t he alluvial-fan t y p e floodplain in the L i t t l e Plains, the 
highest level of t h e Danube is 5 to 6 m above zero, and so is the level of the high floodplain. In 
the southern p a r t of the Great Plains, where floods of 9 to 11 metres above zero level may s t ay 
on for weeks owing to the gentle slope of t he bed, the level of the high f loodplain a t ta ins 9 to 10 
metres above zero level. It is here t h a t the man t l e of silt and sandy silt is th ickes t . 

2. The floodplain levels ( improperly called floodplain terraces) of the D a n u b e valley plain 
were and still are the results of erosion a n d deposition b y the floods of various he igh t and dura-
tion of the river. The various floodplain levels are, in consequence, essentially syngenetic forms 
with no subs tan t i a l age difference between them, al though in alluvial-fan t y p e valley sections 
late Pleistocene and early Holocene deposits m a y occur side b y side with younger sediment, and 
the older fo rmat ions may have been repea ted ly reworked in t he course of the divagat ions of the 
river. 

3. A detai led analysis of the r iverbed profiles and of the geological profiles across the flood-
plain p e r m i t t e d to draw certain conclusions of fairly general val idi ty as to the mechanics and 
na ture of deposi t ion in ф е floodplain. In its ac tua l bed, the D a n u b e erodes ket t le-shaped depres-
sions having a m a x i m u m depth of 8 to 10 me t res below zero level, only to fill t h e m up with sedi-
ment a t a subsequent stage. The kettles, rhy thmica l ly spaced along the bo t t om of the bed, are 
displaced in t he direction of flow. Now t ak ing in to consideration also 1 lie la teral displacement of 
the bed one sees how the sediments could have b en reworked to a depth of a b o u t 10 metres in 
the whole f loodplain area. The coarsest sediment was invar iab ly deposited in t he kett les proper, 
whereas in t h e bed above lowest water , the sediment became increasingly finer, w i t h the finest, 
suspended load hav ing been deposited in t he form of fine sand, floodplain silt a n d loessy silt all 
over the f loodplain, as high as 5 to 9 met res above zero level. ( In present t imes, high floods of 
the Danube t end to carry a suspended load of about 1000 g/cu. m. Most of t h e mean annual 
amoun t of some 10 million cu. m of suspended load is moved in flood times, a n d most of it is 
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deposi ted in the floodplain af ter the flood.) The result is a deposit , 15 to 18 met res thick, of fine 
sed iment spread in the course of the younge r p a r t of the Holocene, when the D a n u b e has a l ready 
assumed its present regime and mechanism ( Fig. 7.). The floodplain deposits of the Danube in-
clude t w o grain size classes. The one is t he coarse gravel and sand of the deep bed and of the ke t t -
les; t h e o ther is the f iner sand and silt of t h e shoal par ts of t he bed and of t he floodplain proper . 

This general outl ine of the f loodplain profile may locally be substant ia l ly complicated by 
an involved network of filled-up dead b ranches and oxbows, as has been i l lus t ra ted on Fig. 7. 

О Щ 20 km 

Fig. 7. S k e t c h profi le of the f loodpla in deposits of t h e D a n u b e . — a) — cross section of t he bed ; b) — longi tud ina l sec-
tion of t he b e d : 1 — bedrock ; 2 — graded grave l ly deposi t , passing in to f iner variet ies u p w a r d ; 3 — f luvia l s and ; 
4 — f luv ia l s a n d y silt, silt, some clay; 5 —1 ess 6 — wind-b lown sand ; Л — floodplain; a á — low f loodpla in ; m á — 

h igh f loodplain; LNV — level of h ighes t f loods ; KÖV — m e a n w a t e r level; О — zero w a t e r level 
7. ábra. A Duna-á r t é r i ü ledékek felépítésének v á z l a t a . — a ) — a vö lgy ta lp keresztmetszete ; Ь,) — a vö lgy t a lp hossz-
metsze te ; 1 — a lapkőzet ; 2 — felfelé egyre f i n o m o d ó kavicsos üledék; 3 — folyami homok; 4 — fo lyami homokos 
iszap, i szap , esetleg agyag; 5 — lösz; (i — f u t ó h o m o k ; A — ártér ; aá — a lacsony ár tér ; m á — m a g a s ár té r ; LNV — 

legnagyobb vízállás, KÖY — közepes vízál lás: О — 0-vízál lás 

Evolut ion of the floodplain levels and its re la t ions to society 

T h e regulation of the Danube, flood control works a n d levees have h a d a double influence 
on the evolut ion of the floodplain. First ly, t h e floods have been contained in a nar row zone and 
thus given the possibility of a more rapid a b a t e m e n t , and the meanderings of the bed, the rapid 
shifts of t h e banks, the format ion of oxbows etc. have been checked. Thus, t he seasonal ac t iv i ty 
of the r iver in the vas t f loodplain beyond t h e levees came t o an end; the evolut ion of the relief 
has since been governed there by human inf luence, by pedogeny and to a smaller scale by organo-
genic sedimentat ion. Secondly, since flood control annual high waters , mos t ly of considerable 
dura t ion , have largely enhanced the model ing act ivi ty of the river in the flood zone between the 
levees. I n t he extreme, this m a y have resul ted in serious underseepage, sa tu ra t ion of the levees, 
upsurges of water beyond the levees and fo rmat ion of waterlogged depressions which in their 
turn h a v e influenced the evolution of vegeta l associations and soils in the former floodplain. Since 
the flow is quicker, par t icu lar ly at times of f lood, the q u a n t i t y of minerogenic sediment deposited 
in the f lood zone is less t h a n before. Never theless , the depressions of the meanders dammed up 
na tu ra l ly or artificially between the levees a re very rapidly being filled up b y silt owing to f requ -
en t inundat ions by m u d d y waters. Al though this process s ta r ted hardly more t h a n a century 

219) 



ХН/д X т П XI/с W Х!/с IV Х//с ХВ/е X XV/ т // XU/f 
' Duna 

Fig. 8. Filling u p of an ar t i f icial ly d a m m e d - u p m e a n d e r wi th in t he levees. — in — oxbows connected b y ground w a t e r 
t o t h e r iver ; R — meadow soil bur ied b y f loodpla in si l t ; I I — convex b a n k , r a p i d l y silting up, Nanocyper ion level of 
t he low f loodpla in; IV — ephemera l oxbow lake, levels of Car ice tum acut i formis r ipa r i ae and Scirpeto P h r a g m i t e t u m 

To Figs. 9—10—11 
I I — level of Nanocyper ion ; I I I — Car ice tum acut i formis — r ipar iae , e p h e m e r a l or p e r m a n e n t s w a m p s ; IV — Cari-
c e t u m acut i formis — r ipa r i ae level; V — s w a m p m e a d o w (Agros t ide tum); VI — h u m i d meadow (Fes tuce tum p ra t en -
sis); V I I I — green p a s t u r e l a n d (Eol ia te -Cynodonte tum); X — Sal ice tum t r i a n d r a e (willow shrub) zone; X I — Sali-

ce tum a lbae fragil is zone: X I I — Querce to -Ulme tum h u n g a r i c u m zone: X V — periodically wa te r -covered ares 
8. ábra. Mesterségesen l e fűzö t t m e a n d e r fel töl tődése a hu l l ámté ren belül . — m — élővizű m e a n d e r t a v a k ; R — öntés-
iszappal e l t e m e t e t t r c t i t a l a j ; I I — erősen fe l tö l tődő d o m b o r ú pa r t , az a lacsony á r t é r Nanocyperion s z i n t j e ; IV — idő-
szakos meande r tó , i d ő n k i n t száraz C a r i c e t u m acu t i fo rmis r ipar iae , ill. Sc i rpeto P h r a g m i t e t u m sz in t j e . (A 9., 10. és 
11. ábrákhoz is:) I I — Nanocype- r ion szint; I I I — IV — mocsaras á l lapot ig — f e r t ő — f e l t ö l t ö t t meanderszakasz , nád -
dal és sással k i tö l tve ; V — moc s á r r é t (Agrost idetum); VI — nedves r é t ( F e s t u c e t u m pratensis); V I I I — zöld legelő 
(Lol ia te— Cynodon te tum) ; X — Sal ice tum t r i a nd ra e (bokor, füzes) zóna; X l — Sal ice tum albae fragi l is á r té r i szint je ; 

X I I — Querce to -Ulme tum h u n g a r i c u m magasá r t é r i sz in t je ; XV — szán tó fö ldek : LNV — legnagyobb árvízszint 

ago, it has reached — as p roved b y the scrut iny of ancient maps and by observations in the field 
— widely di f ferent stages in dif ferent places. 

1. Artif icial ly dammed-up meanders communica t ing by underseepage wi th t h e main bed. 
Intense mineral and organic sedimenta t ion generally results in considerable reduct ion of the an-
cient bed, wi th pa r t s of i t being laid dry a t low water , in spite of t he existing morphological and 
hydrogeographic l ink wi th the ma in bed. Type of the „ l iv ing" oxbow lake (Fig. 8.). 

2. I n the course of sedimentat ion, stagnant oxbow lakes m a y have developed in the beds 
of ancient meanders . In t hem, t h e reed-and-sedge associations m a y flourish so m u c h as to cover 
up all the wa te r surface, in which case the marsh stage sets in (Fig. 9.). 

3. Dry meanders, isolated f rom the ma in bed, have general ly completely been swamped 
by floodplain vegeta t ion and have largely been incorporated in t he low floodplain level. Morpho-
logic links wi th the ac tua l ma in bed are ve ry scarce. (Fig. 10.). 

4. Filled-up dry parameanders. I n the course of evolut ion of the meanders, t h e main me-
anders lef t behind arcuate bands of lateral meanders . The filling up of these has reached a stage 
when all t h a t is lef t of t h e m is a gentle a rcua te depression a few metres across. Beyond the levees, 
where these depressions have even more thoroughly been levelled b y agriculture, the i r existence 
is only proved by the elevation of the ground wa te r table or b y peculiar colourations of the soil 
as seen on aerial photos. 

5. The type of swampy meanders f a r off t he main bed is t h e result of a d i f ferent process of 
evolution. I n those reaches where the floodplain is sufficiently broad so t h a t most of t he suspended 

Fig. 9. I so la ted oxbow l a k e a n d the s w a m p y s t a t e of i ts f i l l ing u p . О — isolated o x b o w 
9. ábra. Ho l tv i zű m e a n d e r t ó és fe l tö l tődésének f e r tő á l lapota . — О — a f őmede r tő l izolált hol tv íz i meande r tó 

+10 m 
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Fig. 10. Type of isolated d r y oxbow 
10. ábra. I zo lá l t száraz m e a n d e r e k t ípusa i g á t a k o n b e l ü l 

a ) időszakosan be lv izekke l bor í tva ; b) á rv í z idején vízzel b o r í t v a 

Fig. 11. Phases of t he fi l l ing u p of isolated oxbows and m e a n d e r s outs ide t he f lood-con t ro l levees, a — d r y m e a n d e r 
occas ional ly covered w i t h f i l t r a t ing wa te r s ; b — d r y meande r a n d m i n o r p a r a m e a n d e r s covered by h u m i d m e a d o w s 

locally also b y sa l t and soda f la ts , some of t h e m t i l led 
11. ábra. A. gá t akon k ívül i izolált m e a n d e r k a n y a r u l a t o k fe l tö l tődésének á l lapota i , a) —időszakos be lv izekke l 
b o r í t o t t száraz meande r ; b) — nedves ré tekkel , he lyenkén t szikes sós ré tekkel b o r í t o t t szá raz meander és k i sebb p a r a -

m e a n d e r e k , melyeke t fel is s z á n t h a t n a k 
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load is deposi ted a t t imes of flood close t o the ma in bed , t h e vicinity of t h e bed is e levated aga ins t 
t h e marginal p a r t s of the f loodplain. I n this case t h e r e m a y occur swamp-covered meande r s and 
depressions a long t h e margins of t h e f lood area. In t h e m , meadow a n d s w a m p type soils are fo rm-
ed under t h e inf luence of a m a r s h a n d swamp vege ta t ion . This process is most typica l beyond 
t h e levees, in t h e cut-off meanders a n d long dead b ranches far off t he m a i n bed (Fig. 6.). 

The la rger p a r t of the f loodpla in is s i tuated t o d a y outside t h e levees, where flood control 
has slowed d o w n t h e na tura l fill ing u p of meanders a n d s t raight l a t e ra l branches and t h u s pre-
served their out l ines . As the g r o u n d - w a t e r movemen t in t h e floodplain a rea has also subs tan t i a l ly 
been affected, b y flood control, m o s t meanders etc. h a v e dried up m u c h sooner t h a n would h a v e 
been the case w i t h i n the levees. T h e n a t u r a l evolut ion outl ined in t h e a b o v e points did no t t ake 
place beyond t h e levees except in t h e large meanders or lateral b ranches which are seasonally 
filled wi th s t a g n a n t waters (Fig. 11.). Oxbow lakes outs ide the zone of inunda t ions are fair ly 
r a re nowadays . Most of the meande r s in such posi t ions have been i n v a d e d by agr icul ture . This 
h a s p u t an end t o the i r na tura l evo lu t i on , subs t i t u t ing i t by a inancontro l led process, However , 
in order to cor rec t ly plan and c a r r y o u t this t r a n s f o r m a t i o n of n a t u r e in t h e present a n d in t he 
fu tu r e , the t each ings of the process of n a t u r a l evolu t ion m u s t cons tan t ly be kep t in mind . 
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