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Abstract

The shifting of the shoreline is a natural phenomenon closely related to the existence of watercourses. One of its consequences isthe need to periodically update the real estate cadastre with regard to parcel boundaries and their owners. Land use types use arealso subject to updates, which bears particular significance in this context. This article presents the most essential practicalaspects of establishing the shoreline in Poland, including the identification of property boundaries located in the immediatevicinity of watercourses. The main problems associated with conducting the process of demarcating land under water arediscussed using selected technical reports as examples. Attention is drawn to the numbering of parcels resulting from theimplementation of the analyzed procedure, as well as the precision of recording surface areas. Moreover, the consequences ofchanging the natural watercourse shoreline and the limitations imposed on property ownership rights are presented, along withthe issue of compensation claims.
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1 Introduction

Property boundaries should generally remain permanent over time.Changes to these boundaries can result from administrative and ju-dicial proceedings, including procedures for subdivision of parcels,demarcation, or adverse possession of properties. A particular caseof the property boundary is the boundary of natural watercourses,referred to as the shoreline, which, due to the forces of nature,exhibits temporal and spatial variability, especially in the case ofunregulated watercourses. This issue has been the subject of re-search in the literature both in Poland and worldwide (Kucharzakand Kowalski, 2009; Donaldson, 2011; Kowalski, 2011; Dragićevićet al., 2013; Hanus et al., 2014; García-Rubio et al., 2015; Geleynseet al., 2015; Thompson, 2015; Mika et al., 2016; Mączyńska andKwartnik-Pruc, 2016; Hanus and Pęska, 2016; Dragićević et al., 2017;Pietrzak, 2017; Felcenloben, 2017; Siejka et al., 2018; Wassie et al.,2018; Alden Wily et al., 2017; Felcenloben, 2018; Mika et al., 2018;Srebro, 2018; Bazan-Krzywoszańska et al., 2019; Ghosh and Sahu,2019; Jasińska, 2019; Selamat et al., 2019; Xu et al., 2019; Raj et al.,

2019; Alberdi and Erba, 2020; Bitner et al., 2020; Pęska-Siwik, 2020;Cienciała et al., 2021; Kwartnik-Pruc et al., 2022; Kwartnik-Prucand Mączyńska, 2023; Singh et al., 2023; Wadowska et al., 2023).This article discusses the technical aspects of establishing theshoreline in the context of Polish legal regulations. It also consid-ers the issue of identifying boundaries of properties located in theimmediate vicinity of watercourses. An important part of the arti-cle is the analysis of selected cases of shoreline determination andthe limitations imposed on property owners by the changes in theposition of such a line.

2 Shoreline – technical aspect

The land beneath flowing surface waters, which is owned by theState Treasury, is designated in the cadastre as a land use with the"Wp" symbol (Regulation, 2021). The spatial extent of this land usegenerally corresponds to the boundary of a parcel resulting from thedemarcation of land under the waters. From a practical standpoint,
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Figure 1. Different variants of the location of the shoreline (Source: ownelaboration based on Kowalski (2015))

this procedure leads to the division of the property. An importantissue in this context is the identification of the shoreline directly inthe field by a licensed surveyor (see Figure 1).Article 220 of the Water Law Act (Act, 2017) specifies the princi-ples under which the shoreline should be identified:
a) The shoreline for natural watercourses, lakes, and other nat-ural water bodies is defined as the edge of the shore, the line ofpermanent grass cover, or the line determined based on the aver-age water level from at least the past 10 years.b) If the edge of the shore is distinct, the shoreline runs alongthat edge.c) If the edge of the shore is not distinct, the shoreline runs alongthe border of the permanent grass cover. If the border of the per-manent grass cover lies above the average water level from at leastthe past 10 years, the shoreline runs along the line of intersectionbetween the water surface at that level and the adjacent land.d) If the water edges are regulated, the shoreline runs along aline connecting the outer edges of regulatory structures, or in thecase of willow plantations on land acquired through regulation,the boundary of the plantation from the land side.

The above-mentioned regulations are general and requireknowledge and experience in both geodesy and hydrology. There-fore, it happens that surveyors conducting demarcation of landbeneath flowing surface waters rely on studies prepared by autho-rized hydrologists. This is a practical solution. The method of es-tablishing the shoreline depends primarily on the morphology ofthe watercourse channel: whether it is regulated or unregulated,the distinctness of the shore edge, the position of the grass coverline as compared to the average water level, etc.In addition to the proposed shoreline, elements relevant to thechosen method of determining that line should also be indicatedon the map of the land demarcation project for land under the wa-ters. Research in the literature shows that the shoreline is mostcommonly treated as a line that intersects with a distinct riverbankedge. In such cases, there is usually no problem in achieving theaccuracy required by applicable laws and regulations during themeasurement process. However, it should be considered whetherthe shoreline should indeed be determined with an accuracy of 0.10meters, which is appropriate for Group I of terrain details, accord-ing to § 16 (1) of the Regulation of the Minister of Developmenton the technical standards for performing cadastral surveys andheight measurements (Regulation, 2020). In other words, it isworth considering whether the shoreline should be directly treatedas a property boundary. The answer to this question should be affir-mative, but it is key to distinguish between the technical activity ofmeasurement and the proper identification of the shoreline directly

in the field.The mentioned implementing act (Regulation, 2020) providesfor the following accuracy groups for determining the position ofa terrain detail as compared to geodetic or measurement controlpoints:
a) 0.10 meters – for Group I of terrain details (terrain detailsuniquely identifiable in the field, maintaining long-term shapeand position stability, especially boundary marks, geodetic marks,above-ground objects, and construction devices).b) 0.30 meters – for Group II of terrain details (terrain details withless distinct contours or underground objects, especially struc-tures and earthworks such as embankments, excavations, dikes,earth dams, ditches, canals, as well as artificial water reservoirs,underground construction objects, and devices).c) 0.50 meters – for Group III of terrain details (terrain detailswhose unambiguous identification in the field is difficult and de-pendent on the assessment of the person performing the measure-ment, especially boundaries of land use, soil excavations for soilclassification purposes, natural watercourses and reservoirs withnatural shorelines, as well as forest compartments in forest andnational parks).

In the case of watercourses with unregulated channels, a com-mon practice is to assume the shoreline along the upper edge of theslope, dam, or flood protection embankment. If this is not possibleand it is necessary to establish the shoreline based on the averagewater level from at least the past 10 years, an additional hydrolog-ical opinion is generally required. The issue of generalizing theshoreline to avoid an excessive number of boundary points of thedesignated parcel still remains ambiguous. On the one hand, thereis a question of the accuracy detail of Group I, which is the propertyboundary, and on the other hand, the identification of the shorelineas the edge of the slope, which is a detail of Group III.An important aspect of determining the shoreline is the occur-rence of impounding structures, covered watercourse channels, orlands that were submerged before the construction of water man-agement facilities. These are special cases that will not be furtherdiscussed in this article.

3 The shoreline and possible consequences for
adjacent landowners

In addition to the risk of losing property rights, landowners locatednear flowing waters must also consider other legal and economicconsequences, such as:
• The possibility of not obtaining a building permit if, accordingto the cadastral data, the land had a minimum permissible areafor construction under local laws, which has been reduced dueto river erosion activities.• Restrictions on the construction of buildings within a certaindistance from the shoreline. In Poland, this issue is regulatednot only by the Water Law (Act, 2017) but also by separate regu-lations, such as the Act of April 16, 2004, on nature protection(Act, 2004), which introduced the possibility of prohibiting theconstruction of new buildings within a 100-meter strip fromthe river and lake shorelines within landscape parks and pro-tected landscape areas, which together account for about 30%of the country’s area. Local spatial development plans preparedby individual municipalities also contain significant provisionsregarding this matter.• Prohibition of fencing within a distance of less than 1.5 metersfrom the shoreline, as well as the inability to impose a ban orprevent passage through this area, as stipulated in Article 232(1)of the Water Law (Act, 2017).• The possibility of establishing a protective zone by the voivode(regional governor) upon the request of the State Water HoldingPolish Waters, in accordance with Article 141 of the Water Law
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Figure 2. Part of the border sketch showing the shoreline (parcel No.1555) (Source: technical report P.1206.2022.11235)

(Act, 2017), resulting in restrictions or even prohibitions on landuse or water utilization.• Limitations on the sale of land adjacent to a river when the prop-erty being sold has been partially covered by flowing water andthe shoreline has not been determined and registered in thecadastre. In such cases, the sale transaction should be precededby the procedure of dividing the land under water, known as"land delimitation."
The above circumstances indicate that properties located in theimmediate vicinity of watercourses are exposed to the risk of de-creasing market value due to the shoreline determination process.All the aforementioned aspects effectively reduce the investmentattractiveness of the property from the perspective of a potentialbuyer. This issue would have less significance if the land was pri-marily used for recreational purposes. However, compensatoryclaims defined in the Water Law (Act, 2017) only cover compensa-tion for land permanently covered by flowing water as a result ofdetermining the shoreline. The law does not provide for the possi-bility of seeking compensation for the decrease in market value ofthe remaining part of the property still owned by the current owner.However, such cases have been identified in the course of analyzingavailable materials and are described further in this article.

4 Determination of the shoreline and cadastral
update – selected cases

Based on the technical reports obtained from the District Centerof Geodetic and Cartographic Documentation in Kraków, the in-dividual problematic cases of shoreline determination under theprovisions of the Water Law Act (Act, 2017) were analyzed. Addi-tionally, it is worth mentioning that between May 2022 and the endof June 2023, a total of 21 surveying works within this scope wereconducted in Kraków County.
4.1 Municipality of Świątniki Górne, Świątniki Górne

cadastral district, registered parcels No. 1555, 1558

The shoreline was determined in accordance with Article 220(1) ofthe Water Law (Act, 2017); it was stated that it runs along a distinctedge of the shore, which was defined in the field by the licensedsurveyor. Although the documentation lacks clear evidence of howthe shore edge was identified during fieldwork, based on the sketch,it can be concluded that the escarpment edge was recognized as thedefined line.The result of the performed work was the demarcation of theland under the waters, where parcel No. 1555 was divided intoparcels No. 1555/1 and 1555/2 (see Figure 2), while parcel No. 1558was divided into parcels No. 1558/1 and 1558/2 (see Figure 3), respec-tively. In the analyzed case, due to the lack of established bound-aries for all sections of the parcels, the area of the parcels that were

Figure 3. Part of the border sketch showing the shoreline (parcel No.1558) (Source: technical report P.1206.2022.11235)

demarcated and left in the possession of the current owner wasrecorded in the cadastre with a precision of up to 1 are. However, inthe case of parcels that were designated as land under surface waterflow, indicated by the "Wp" symbol, an analytical calculation of thesurface area was conducted based on the coordinates of the bound-ary points, and as a result, they were registered with a precision ofup to 1 are (see Figures 4 and 5).
4.2 Municipality of Liszki, Rączna cadastral district, reg-

istered parcels No. 1321/1

Analyzing this case, it is worth emphasizing that within the bound-aries of the parcel resulting from the division of land under thesurface flowing waters, only land designated as "Wp", i.e. underflowing waters, should be located. However, this principle wasnot followed in this case. The contractor responsible for the sub-division project identified a parcel within its new state boundariesthat contained both "Wp" and "Ł" (permanent meadows) land usecategories (see Figure 6). The survey report was accepted and in-cluded in the geodetic and cartographic resources but could not beused as a basis for issuing an administrative decision establishingthe shoreline under Article 220 of the Water Law (Act, 2017). Thegeodetic contractor was requested to rectify the deficiencies. As aresult of the actions taken, within the boundaries of the divided par-cel numbered 2274, only land designated as "Wp" was registered(see Figure 7). Due to the described situation, the entire procedurefor issuing a decision establishing the shoreline was prolonged byapproximately six months.It is also worth noting that, unlike the case described in sub-section 4.1, the division of land under the waters resulted in theestablishment of separate cadastral parcel numbers that are notlinked to the number of the original parcel from which they wereseparated. This is legally permissible, although the lack of clearregulations in the considered scope leads to a situation where thedetermination of the shoreline becomes a procedure that yieldsheterogeneous results.

5 Determining the shoreline and limiting the
usability of real estate – selected cases

Analyzing individual technical reports, cases were also identifiedwhere the shoreline determination resulted in a limitation of theusability of the property. This may led to a deterioration in theinvestment potential of the property, and, consequently, to a de-creased market value.
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Figure 4. List of changes in cadastral data after determining the shoreline (parcel No. 1555) (Source: own elaboration based on technical reportP.1206.2022.11235)

Figure 5. List of changes in cadastral data after determining the shoreline (parcel No. 1558) (Source: own elaboration based on technical reportP.1206.2022.11235)

Figure 6. Incorrect list of changes in cadastral data after determining the shoreline (parcel No. 2274) (Source: own elaboration based on technicalreport P.1206.2022.11976)

Figure 7. The correct list of changes in cadastral data after determining the shoreline (parcel No. 2274) (Source: own elaboration based on technicalreport P.1206.2023.642)
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Figure 8. An example of the lack of significant deterioration of the realestate condition after separating the land under water (parcelNo. 987, Rączna cadastral district) (Source: technical reportP.1206.2023.1825)

5.1 Municipality of Liszki, Rączna cadastral district, reg-
istered parcel No. 987, and Municipality of Mogi-
lany, Konary cadastral district, registered parcel No.
442/16

In the previously discussed cases, as a result of determining theshoreline and delineating the land under water, the property under-going the procedure was practically divided into two new cadastralparcels. However, there are situations where flowing water dividesa parcel into three or more parts. In such cases, the geodetic andlegal status after the conducted actions may vary.In the case of parcel No. 987, located in the Rączna cadastraldistrict, Liszki Municipality, the division did not result in a signifi-cant deterioration of the property condition. This is due to the factthat the parcels created after the process of demarcating land underwater still had access to a public road (see Figure 8). The develop-mental potential of the property did not change significantly, exceptfor the deterioration in the geometry of the parcel resulting fromthe division.However, there are relatively frequent situations in which, asa result of land division under the water bodies, the created smallparcels of land lack legal access to a public road (see Figure 9). Unlikeprovisions regulating the acquisition of land by the State Treasuryto construct public roads, the legislator has not provided propertyowners subject to the procedure of shoreline determining with theopportunity to apply for the purchase of parcels of land resultingfrom the division (the so-called remnants) that are not suitable forrational use. Compensation claims in this scope are literally granted

Figure 9. An example of a significant deterioration of the condition ofa part of the real estate after the division of land under water(parcel No. 442/16, Konary cadastral district) (Source: ownelaboration based on technical report P.1206.2023.6126)

only for land taken over by the State Treasury in connection withpermanent occupation by inland flowing waters.
5.2 Municipality of Liszki, Cholerzyn cadastral district,

registered parcel No. 302/2

In the context of compensation claims, it is also worth noting theproblem of property devaluation due to permanent coverage of landby inland flowing waters. Such a situation has already been men-tioned in this article. In the case presented in Figure 10, the subdivi-sion of land under the waters resulted in a reduction of the surfacearea of parcel No. 302/2 by approximately 40%. As a result, theproperty in question lost its value as a building parcel. Althoughthe actual utilization indicated the impossibility of investing in thewestern part of the parcel covered by flowing water (see Figure 11),there was a legal possibility of development in the eastern part ofthe property. However, after the reduction of the parcel surfacearea from 769 m2 to only 450 m2, any construction investmentwould be inconsistent with the provisions of the applicable localspatial development plan, particularly regarding the minimum sizeof a parcel for building purposes (often ranging from 600-700 m2),biologically active area, and building intensity coefficient. Due tothe lack of formal compensation regulations in the Water Law (Act,2017) in the discussed scope, parcel owners are left to pursue theirrights and claims under the Civil Code (Act, 1964).It is worth noting that the issue of permanent water encroach-ment on real estate is not addressed in the legal regulations con-cerning property valuation in Poland. It is not clear what type ofland should be considered for comparison in order to determinethe market value of property seized by the State Treasury. It isemphasized that since land under surface waters is excluded fromcivil law transactions, there is no possibility of gathering appropri-ate transactional data for a comparative approach to valuation. Itseems that it would be appropriate to consider the purpose of theland from which a given parcel was separated or the prevailing pur-pose among the adjacent lands. Similar regulations apply in certaincases of valuing lands separated or taken over for transportationpurposes.
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Figure 10. Decrease in the value of the property due to the reduction ofthe parcel area as a result of the delimitation of land underwater (parcel No. 302/2, Cholerzyn cadastral district) (Source:technical report P.1206.2022.15149)

Figure 11. Visualization of the terrain situation against the backgroundof an orthophotomap (parcel No. 2843 marked in red, takenover by the State Treasury, created from the division of par-cel No. 302/2 as a result of the delimitation of land un-der water – Cholerzyn) (Source: own elaboration based onmapy.geoportal.gov.pl)

5.3 Municipality of Liszki, Cholerzyn cadastral district,
registered parcel No. 558/2

In the last of the presented cases (see Figures 12 and 13), the de-limitation of land under water has led to a situation where there isthe accumulation of negative consequences of the entire procedurefrom the owner’s point of view. The resulting parcel No. 2847 doesnot have access to a public road, and at the same time, its rationaldevelopment seems impossible. Therefore, it should be consideredwhether it could be purchased by the State Treasury, although, asalready mentioned, such procedures are not currently regulated bythe Water Law (Act, 2017). The second aspect concerns parcel No.2845, which was formed as a result of the delimitation of land underwater and, due to its area (356 m2), could not be developed due toexisting planning restrictions.The aspect of potential synchronization of decisions regardingthe shoreline determination with the provisions of the local spatial

Figure 12. Effects of establishing the shoreline for the owner of the prop-erty (parcel No. 558/2, Cholerzyn cadastral district) (Source:technical report P.1206.2022.15160)

Figure 13. Visualization of the terrain situation against the backgroundof an orthophotomap (red marked parcel No. 2846 takenover by the State Treasury, created from the subdivision ofparcel No. 558/2 as a result of the delimitation of land un-der water - Cholerzyn) (Source: own elaboration based onmapy.geoportal.gov.pl)

Figure 14. Parcel separated as land occupied by flowing water and provi-sions of the local spatial development plan (parcel No. 558/2,Cholerzyn cadastral district) (Source: sip.gison.pl/liszki)

development plan is also worth attention. In the discussed case,a situation arises where a parcel of land permanently covered byinland surface waters is designated for residential and service de-velopment (see Figure 14), while adjacent parcels of land, wherethere is no physical presence of a watercourse due to its change inposition, remain designated as inland surface water areas. Suchdiscrepancies can lead to a significant prolongation of propertyexposure in the market and, consequently, to negative financialconsequences for the selling party. Unfortunately, synchronizationin this regard would require interoperability of real estate cadastredatabases maintained by the county authorities with local spatialdevelopment plans, the adoption of which is the responsibility ofthe municipality. Additionally, it should be noted that any changein the graphical part of the plan would have to be approved by anappropriate resolution of the municipal council. This is furtherevidence that the timeliness of data on the boundaries of proper-ties adjacent to inland surface waters remains a complex issue thataffects various branches of real estate management.

6 Conclusions

Maintaining up-to-date data in the real estate cadastre is an impor-tant issue. This is particularly evident in the case of lands perma-nently covered by flowing waters. According to Polish legal regu-lations, the activities of natural forces lead to changes in the own-ership structure of lands adjacent to watercourses. Such changesshould be appropriately documented and registered. Otherwise,owners of lands adjacent to rivers may be exposed to various legaland economic consequences.Although the principles for determining the shoreline in Polandwere formulated in Article 220, paragraphs 1–4 of the Water Law(Act, 2017), their implementation poses a number of problems inpractice. One of these issues is related to determining the areas ofcadastral parcels that arise within the discussed procedure. In prac-tice, the surveyor is forced to determine the area with an accuracyof 1 are or to establish additional boundaries of the parcels (beyond

https://mapy.geoportal.gov.pl
https://mapy.geoportal.gov.pl
https://sip.gison.pl/liszki
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the shoreline). Another significant drawback is the lack of solutionsregarding the method of determining the designation of parcelsundergoing the procedure. Treating the demarcation of lands underwater as both a quasi-division and a situation where new parcelsunrelated to the original parcel are created is permissible, whichleads to inconsistencies in the application of regulations.Finally, the procedure for determining the shoreline can havenegative effects on the utility of the property, manifested, for ex-ample, by restricting investment opportunities due to a decrease inthe surface area of the property and deterioration of its geometry orlimiting access to public roads. Importantly, there is currently noprovision for seeking compensation claims in connection with thedecrease in the market value of the property after the demarcationof lands under water. As a result, recourse to general regulationsof the Civil Code is necessary. However, this seems to be an insuf-ficient and unfavorable solution for owners of properties adjacentto flowing waters. There is also a need to introduce provisions intothe Water Law (Act, 2017) that would allow for claims to repurchasesmall, unusable parcels resulting from the division of lands underwater.Efforts should also be made to integrate local spatial develop-ment plans with cadastral data updated in connection with thedetermination of the shoreline. Otherwise, property owners mayencounter problems when intending to sell a parcel whose portionremains designated in planning documents as inland surface wa-ter areas, although this is not reflected in the actual state or thecadastral database.
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