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SUMMARY

The finding of boundary points position close tg biatercourses is very difficult. There is no
international standards regulating this issue. Adiog to the international law, the
boundaries of states lying along the rivers arenddf by bilateral agreements. Sometimes
such the agreement is simply the confirmation oft@mary boundaries. The literature
describes some problems concerning boundaries aigegs, but it usually concerns the
boundaries between states. The characteristicssplitihg issues and its solutions are often
provided there.

The legislation concerning cadastre vary in différeountries. The problem of establishing
the cadastral boundaries in river erosion and aatation areas is very complicated and the
authors think it should be somehow systematized.

The surveying and cartographic law and water lawel§ regulate these issues in Poland. It
is defined how to clearly establish the riverbaimes$, that according to surveyors should be
the same as cadastral boundaries.

Two important issues concern the cadastral bouesi@stablishment and they may have an
influence on setting the position of boundary peiriirst, the water affects the neighboring
area and changes it. The second problem, duringdaoy establishment process is ambiguity
of its position. Despite the detailed instructionsthe polish law, it is difficult to set such
boundary points.

The legal aspects and results of researches ostcaldaoundaries stability along the longest
river in Poland — Vistula are presented in the papbe research area is more than dozen
kilometers along Vistula riverbanks and is situatedr Cracow. The authors compared the
present riverbanks lines with these recorded irastd. The results are often astonishing and
they prove that that controlling measurements afastral boundaries in neighborhood of
flowing waters are necessary.
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1. Introduction

Under the Polish law (The Act, 2001), if the inlasuiface flowing water or waters of the
territorial sea or internal sea waters occupy paendy and naturally the land which is not a
property of the owner of the water, then the lahdllsbecome the property of the owner of
the water, and the hitherto owner of the land nistled to compensation from the owner of
the water. Therefore, it is so important to acalygdnd competently specify the extent of the
ownership rights to the land covered with flowingter and to the land which is adjacent to
these waters. This takes place in the processtefrdming waterlines.

According to Polish surveyors, the riverbank lisésuld coincide with cadastral boundaries.
In that case, the cadastral boundaries of rivedsthose of properties located in the zone of
their influence change continuously (Bieda, 20Ihe changes are caused by intense and
dynamic action of flowing water. They may lead tdficulties in maintaining stable
boundaries across the entire erosion-accumulatoe of water action.

Since the legal regulations concerning the cadasttee world are not homogeneous, the
authors of this article have selected to deschileeprocess of determining riverbank lines, as
it is carried out in Poland based on the natioagislation.

2. Riverbank lines

The concept of theiverbank line has existed in the Polish law since 1922 (Kowalski
Kucharzyk, 2009). This was the year in which thet&act (The Act, 1922) came into force.
According to this Act, the riverbank line was eéitgtied by the water authority. This was the
boundary between water bed and adjacent landelétlge of the riverbank was clear then it
constituted the riverbank line. In any other cabke, riverbank line was determined by the
borderline of the growing grass (if it was lyingoale the normal water level). The Act
allowed for multiple determination of the riverbalirke. It may have occurred in the case of
changing the water bed.

Procedure for determining the riverbank line wadl wescribed in the Regulation of 1923
(The Regulation, 1923). It described in detail dedénition from the Water Act and identified
how to determine the normal status (average).itt 8@t a clear edge of the riverbank is
usually located on the concave edges, which ipsiee to the constant destruction by water.
The place where it is not clear, it is a convexegdbat is more gently sloping, on which the
material carried by the river is deposited. Froms tiecord it is clear that the riverbank line
will be moving. In the first case it will cut intiie land, in the second one, it will be moving
towards the center of the riverbed.

The Regulation extended the meaning of the tgrass sward borderlineThis borderline
would be the border of permanent terrestrial plgnowth. When determined, it was also
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necessary to identify the ordinary water level.itlfwas lying above the borderline of
permanent grass sward, the riverbank line becamdrta of intersection of the water plane
with coastal land at the average water level.

By theordinary stateit was understood a level which, in the long rtie water both often
exceeds and does not reach. What is meant hehe iarithmetic mean of gauge readings
within the accepted time frame. These numbers doellcead from the hydrographic annals or
determined in accordance with the procedures spdaih these annals of the accuracy of
0.05 m. Due to the difficulty in getting to the dathe determination of average daily reading
was allowed.

The time interval from which the ordinary state vwade determined was 15 years. It could
be shorter, but data from the years when droughtfoods occurred had to be excluded.
Similarly, it was shortened when the shape of therlbed changed in the area where the
measurements were carried out. The earliest measatecould not come from the time
before the change of the riverbed position.

If it turned out, that no more than one reading \&aailable, it could be considered as a
normal state, if the precipitation from the yeamwéasurements approached the normal state
in terms of distribution and quantity.

It was also stated that the water gauge used &vrdete the average state had to be reliable. It
should be located on the section of the river wiiels similar flow conditions as the test
section.

If there was no such a place, the normal statdn@fwater could be determined by a water
expert.

Such a detailed analysis of the first legal norssoaiated with determining the riverbank line
is justified. The subsequent issues of the Watdrahal its executive acts drew definitions
from these archival legislation. Their publicatimok place successively in 1962 (The Act,
1962) and 1974 (The Act, 1964). Only the langudgb@adopted standards was modernized,
and the norms were adapted to the surroundingftnamed under the influence of the human.
Both of the Water Act issues after the Second W@kl spoke of the riverbank line as the
boundary between the land covered with water aadaihd adjacent to these waters. It was to
be an edge of the riverbank or a permanent grassoli a line established according to the
normal water level.

In addition to the existing regulations, the ordica of 1964 (The Ordinance, 1964)
contributed with new solutions. They were necesshnry to the fact that regulation of the
rivers and the construction of various water féedi began. The ordinance introduced the
possibility to run the riverbank line along thedinonnecting the outer edges of the regulatory
structures.

During the regulation of rivers, willow plantationgere created by their riverbanks. They
were to be located within the riverbed. Thus, theerbank line would run along their
borderline from the land side.

Appendix to the ordinance were the guidelines termeine the normal status of water. They
repeated the Regulation of 1923 (The Regulatio8319

Executive provision to the Water Act of 1974 (Thet,Al1974), which is the regulation of
1977 (The Regulation, 1977), did not bring anythuegy to the definition of the riverbank.
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The current Water Act of 2001 (The Act, 2001), def the borderline for natural
watercourses, lakes and other natural bodies cfrveet an edge of the border or permanent
grass sward, or a line which determines the aveveafer level determined by the state
hydrological and meteorological ministry for theipd of at least the last 10 years.

Since there is no regulation on establishing therbank line to the current provision, the Act

itself specifies the order in which individual airastances deciding about the riverbank line

should be considered :

1. if the edge of the riverbank is distinct, the rivank line runs along this edge;

2. if the edge of the riverbank is not distinct, tineerbank line runs along permanent grass
sward;

3. if the boundary of permanent grass sward lies altbgewater level determined by the
State Hydrological-Meteorological Survey from aipdrof at least the last 10 years, the
riverbank line runs along the line of intersectiminwater surface at this level with the
adjacent land.

In addition, if waterlines are regulated, the rbaamk line runs along the line joining the outer

edges of the regulatory structure, and at the wilidantations on the land acquired as a result

of the regulation — along the border of the plaatabn the land side.

From these provisions (Fig. 1) it is clear that therbank line is, and always has been, a

borderline between the land covered by surfacerveaie land adjacent to it.

Of course, the cited provisions allow exceptiongp@rture from the riverbed is possible

when the edge of the riverbank is deemed not wulfeciently obvious.
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Fig. 1: The Law of Water in Poland development and datets ef creation
Source:Own study

3. Determining the riverbank line

The basis for determining the riverbank line prageds the Water Act (The Act, 2001). To
date, however, no regulation has been issued sréspect. Therefore, there is no existing
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executive provision which would precisely regul#éte proceedings as well as established
specimens of documentation. In this situation, ndeo to determine the riverbank line, it is
necessary to use the Water Act directly. Additipnah 2007, the Provincial Geodetic and
Cartographic Inspector issued instructional guidancpreparation of surveying project
documentation of the shoreline of internal sea asmd inland surface waters (Technical
Tips, 2008).

The riverbank line is determined by the appropmatblic authority by means of a decision. It
Is carried out at the request of the party havitggal or actual interest.

The basis for determining a riverbank line congtitua supplied by the applicant project of
delimitation of the land covered by the waters fritva adjacent land. It consists of two parts
(graphic and descriptive) and is one of the keyuduents prepared during surveying
determination of the riverbank line (Wolny, 2008he costs of the project shall be borne by
the owner of the water. In the case of flowing acef water it is the State Treasury (The Act,
2001).

The map for designing a riverbank line is a spetidhematic map. It includes as-built
inventory of the regulatory structures or it iswgdated copy of the underlying map. One of
its main components are the boundaries of landgrtiggs that fall within the scope of the
study.

The future riverbank line will be entered in thgister as a new border of the watercourse
(Kowalewski, Majewska, 2010). Therefore, setting border in the field, at the design stage
is the best solution, so that it was included anrttap and was in line with the riverbank line
to be drawn into it. To achieve compliance in tl@spect, division of the property is usually
performed.

The map is executed in the scale in which drafhleind waters regulation is drawn up, in a
scale of 1:5000 or 1:2000. It becomes a projedenfiarcating the land covered by surface
water after marking on it:

— fixed points of horizontal control network with ezénce to state network,

— borderline of permanent grass sward,

— edges of the banks, alluvia, fluvial deposits astands,

— the proposed riverbank line.

The descriptive part includes:

designation of the applicant, indicating his sewt address,

accepted method of determining the designed rivirbae,

determining legal status of property covered bydésign with identifying owners and
indicating their seats and addresses,

— state of water relations on the land adjacentegtioposed riverbank line.

Except for the mapping part of the project, theveying contractor is required to draw up a
statement which complies with the provisions of @Geodetic and Cartographic Law (The
Act, 1989). The surveyor submits it for the conting with the design. Only if admitted to
the state geodetic and cartographic resource aars libe relevant clauses, the design of
demarcation of land covered with water become®é#ses for the issue of the decision.

The decision on the demarcation of land covereduface water from the adjacent land is
final. The parties may appeal from it only beforeoart. In case the riverbank line changes,
the decision may be altered by the issue of a remsibn, for a new riverbank line.
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In the design procedure, although apparently indeéget, elements of geodesy and hydrology
intertwine (Kowalski, Kucharzyk, 2009). Thanks teetcooperation of the experts in these
two fields, it is possible to create a full dossderthe basis of which, without any doubt, the
decision will be issued. The main stages of a glpietermination of the riverbank line have
been presented in Table 1.
Tab. 1: Determination of the shore line by (Kowalski, Kuchg, 2009)

Stages of
determination of
line river bank

Detailed range of activities

Surveying part

Hydrologic part

Administrative palrt

Preparing
materials for
project of water
delimitation

Determination of

information range

nesessary to map
updating

Map for project
updating

Preparing project
of water
delimitation

Project of line river
bank course

Work out of line
bank river course

Making a map of
project of
delimitations lands
covered by waters
from adjoining lands

Preparing descriptiv
part of project of
delimination lands
covered by waters
from adjoining lands

D
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Giving Giving

administrative i i administrative
decision, fixing line decision, fixing line
bank river river bank

Source: Own study
4. Analysis of the Vistula riverbank line near Krakow

In order to determine changes which may occur withe erosion-accumulation activity of
rivers, a comparison of the current property cadasith the current field situation was made.
The object of the study (Bieda, 2011) was a sedciifdhe largest Polish river - the Vistula. In
administrative terms, this section is located oe thorder of the communes: Liszki,
Czernichow and Skawina, in the district of Krakdvalopolska province. It is located west
of Krakéw. Meandering of the Vistula River at tipigint is clearly limited by natural barriers,
such as: the threshold of the Carpathian Foot(alisith) the edge of the Malopolska Upland
(north). The location of the research object wigspect to Krakow has been presented in
Figure 2, the analyzed fragment has been showrguré-3.

Fig. 2: Location of researched object
Source:Own study based on (Geoportal)
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Fig. 3: Object of researches

Source: (Geoportal)

The length of the analyzed section is approximat@y km. The average width - about 50
meters. The Vistula River at this point is reguliate

Patchwork of land shown on orthophoto map (FigB)gests the former riverbed location
and numerous changes in the riverbank line. Theently binding real estate cadastre in
Poland was established in the 70s of th® @éntury. This suggests that the river may have
strongly interfered into its environment since tmundaries were determined, resulting in a
need to correct the boundaries.

Cadastral boundaries in the digital version werenmaxed with the photogrammetric
measurement of the riverbank line. The measurem@ast performed stereoscopically on
aerial photographs taken in mid-April 2009. The&id pixel was 0.20 m.

The entire length of the test section of the riesitbline was the top part of the slope forming
the riverbed. Since the photos were taken in sptimg vegetation on the riverbank was not
developed enough yet to interfere with the condlisterveys. But there were places where
the line was veiled by the flora or the shadows bgst (Fig. 4).

Fig. 4. Examples of the shoreline is difficult to identify
Source: Aerial photos from 2009
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When comparing the existing cadastral boundaritcKp with the current riverbank line in
the field (red) one can notice significant discrepas. In total, on the test section, the Vistula
broke into 50 cadastral parcels. The examplesebtiserved changes that occurred over the
last 30 years have been presented in Figures 6.and

Fig. 5: An example of line river bank changes
Source:Own study

1000
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Fig. 6: An example of line river bank changes
Source:Own study

From the drawings it is evident how much force thasing water (even flowing so slowly as
Poland's largest river in the analyzed section)erQlie years, working systematically, the
Vistula scooped up from the owners of plots locateds immediate neighborhood, an area
corresponding to a few, several, or even severamper cent of their surface.

After determining the boundary line of the analyzeskction, similar to the
photogrammetrically designated in the study, thanges which were entered into the
cadastre may lead to a reduction even by half @fcddastre surface (Figure 6, record parcel
no.11). This situation will take place in case ofesly unfavorable location of the plot (in the
middle of the meander) and its unfavorable shalpagated, long side directly adjacent to the
river). The changes that occur in the surroundihghe river are also those related to
configuration of plot boundaries located not omythe immediate vicinity of the river.
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5. Summary

In conclusion, the Authors would like to highlighe key issues of the subject:

1.

2.

3.

The Polish law specifies procedures which musilievied in cases where it is necessary
to determine the riverbank line.

Determining riverbank line requires the cooperatadnspecialists associated with the
fields such as administration, surveying and hydaplgy.

The surveyor who conducts the process of detergitiie boundary line, apart from the
knowledge of legislation and technical guidanceatexl to his profession, must have
experience in the conducted surveying and thetgplidi conduct substantive discussions
at any stage of the work.

Flowing waters act with so much force that they e#fiect not only the boundaries of
cadastral parcels located in their immediate viginThey may also cause changes in the
configuration of boundaries at some distance frbeexisting boundaries of plots under
rivers.

The changes caused by flowing water may constitute kinds of modifications. The
water may exceed the existing cadastral boundarieése direction of the neighboring
plots as a result of lateral erosion, or by depmsitf the rock material, to "build up” the
riverbank line and move it towards the center efiilver. Changing riverbank lines of the
rivers located on the national borders may requgellation by international treaties.

The case discussed at work is an example of a large on a wide section, where the
water flows calmly. Larger changes in the configiora of cadastral boundaries would
probably be observed in the case of mountain sgeam
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