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SUMMARY

Poland is seen as a country, where the occurrehaeatoral hazards is really scarce.
However, gradually, in the seasons of the increageobspheric precipitation or during the
spring thaw, the occurrence of landslide movemestsaoticeable in our country. Under the
Polish law, the soil landslides are classified atural calamities. Nevertheless, when their
consequences threaten the life or health of mamplperegard property of high value or
threaten large areas of the natural environmemly tire considered a natural disaster. In
Poland the number of registered landslides is gtitwing. The current legal regulations
require the keeping of records of the areas endaddey soil mass movements and of the
areas on which such soils occur. They also inditaéemanner and scope of monitoring
landslides, both in the geological and surveyirgpeet.

Spatial planning in Poland is carried out at nalpregional and municipal levels. However,
it is the municipality which decides to allocateesific land for investment purposes. Spatial
planning includes study of conditions and directioof spatial management, which is
developed in the area of a given municipalityslaidocument setting out the direction of the
municipality spatial development. In its conterite tstudy should account for the areas of
mass soil subsidence, such as the local developpi@nt which is developed on its basis.
This plan is already an act of local law, and tfaeeit is binding for the inhabitants of the
municipality. Unfortunately, with the current legethtus in Poland, there is no obligation to
develop local plans. If the municipality has nobpiéd a local plan, allocating land for
investment purposes is carried out through an adtrative decision, called the decision on
zoning and land use. In this case, before issuidgaision, the legislature accounts for the
need to consultat a competent geological administraauthority - in respect of the land
which is at risk due to landslides of soil masses.

Therefore, the primary issue is the cooperationragypublic administration authorities as

well as the correct flow of information about thecarrence of active landslides or areas at
risk of the occurrence of mass movements.
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1. INTRODUCTION

As a result of the hitherto research on the Pdbshtory, 20 000 landslides were identified,
90% of which are located in the Carpathian Mourgtain addition to geological aspects, the
development of landslides is affected by atmosphemiecipitation of high intensity,
infiltration of water from the precipitation and aoring as the result of melting of the
accumulated snow, the erosion of the slopes oéysland gorges, as well as human activity
associated primarily with the conducted surfacewmakerground mining.

Mass movements, regardless of the cause of theur@nce, often endanger the safety of
people and buildings as well as they cause greatda to property. In the years 1997, 2000
and 2001 intensification of mass movements andte@laamage were observed, which
became the basis for a range of actions to miniruage losses. Changes in the legislation
have been made, and the manner of mass movemerndsaxcas unified for the entire country
[4], [5].

Commissioned by the Minister of Environment, thetioral project called The Anti-
Landslide Protection System (SOPO) was launcheis. difoject is to assist local authorities
in fulfilling their obligations relating to the ige of mass movements resulting from the
relevant laws and regulations. Its primary purpede identify, document and indicate on the
map with a scale of 1:10 000 all of the landslidesl the areas potentially at risk of mass
movements in Poland. In addition, on the 100 setkdandslides, there is or will be, in
subsequent years of the project, a deep or surfamdtoring installed. The results of the
project are to help in landslide risk management therefore to significantly reduce the
damage and devastation caused by landslides thrdegkting from road construction and
housing within the area of active and periodicaltyive landslides.

2. MANNER AND SCOPE OF LANDSLIDE MONITORIG IN GEOLOGY AND
ENGINEERING

During the implementation of the SOPO project, thational Geological Institute has
developed guidelines, whose primary aim is to mtevuniform rules to develop maps of
landslides and areas at risk of mass movementgegldas landslide monitoring.

Information on mass movements in Poland, collestextcordance with the guidelines, are to
be in one, public SOPO database. This informateomiended to assist local government
units and the government in their tasks of envirental protection, protection of human life
and property and the recording and counteractingathee phenomena of nature. The
necessity to prevent threats resulting from massements derives from the following acts:
a) The Act of 2 April 2001 Environmental Protection Law (Officidburnal of 2001, No.62,
item 627, as amended) [7],

b) The Act of 2% March 2003 on Spatial Planning and Developmenfi¢@Ff Journal of
TSO7L - Land Administration in Post Conflict ands€Pdlatural Disaster Areas, 5697 2/12

Anna Szafarczyk and Anita Kwartnik-Pruc
Issues regarding taking landslide areas into addawspatial planning in Poland

FIG Working Week 2012
Knowing to manage the territory, protect the enviment, evaluate the cultural heritage
Rome, Italy, 6-10 May 2012



2003, No.80, item 717) [9],

c) The Act of & February 1995 on the protection of agricultural &rest land (consolidated
text of Official Journal of 2004, No.121, item 13266],

d) The regulation of the Minister of Environment2d" June 2007 on information on mass
movements of the earth (Official Journal of 2006,11, item 840) [3].

The National Geological Institute, within the scayehe state geological service in the field
of geological mapping, is responsible for executingerial map of landslides and risk areas.
This is the mapping-geological documentation ofdiiles and areas at risk of mass
movements, which constitute or may constitute aahto human activity and existence up to
50 years. This documentation is being developetimvihe administrative boundaries of the
country. For the area of the Carpathian Mountantstae region located directly north of the
Carpathians, the documentation is prepared witiencbommunes, and for the rest of Poland -
within the administrative boundaries of counties.

The map of landslides and risk areas constitufestaof the SOPO database resources, which
is placed in the structure of the Central Geoldgizatabase, which functions in the Central
Geological Archive of the Polish Geological Insti#uThe documentation is only available
digitally, and SOPO database users will be ablgetwerate output for the selected area and
thematic scope.

The map of landslides and risk areas as well asCs@dabase resources allow to evaluate
the threat and are designed to help make decisegading management and governance in
the area where there is a risk of mass movememefers to, in particular:

a) predicting the threats associated with mass mewés through their monitoring,

b) rational spatial planning taking into accoung tisks arising from the possibility of the
emergence and development of mass movements,

c) raising public awareness of the negative effastociated with mass movements.

An integral part of the SOPO project is the momitgrof selected landslides based on the
surface and subsurface methods. The scope ancfregof the conducted observations shall
be determined individually for each landslide dtstdges. The monitoring system is also
carried out on landslides, which were covered leyscuring and stabilization works in order
to control their effectiveness. Monitoring requicesrying out more detailed field works than
it is apparent from the development of the mapaafiklides and risk areas. This monitoring
shall include:

- execution of a situation and elevation map,

- detailed geological image,

- research drilling,

- sampling,

- installation of instruments to observe the movenhod landslides,

- installation of hydro-geological monitoring syste

- execution of additional tests (e.g. geophysical).

3. RECORDSOF AREASAT RISK OF MASSMOVEMENTS
Local government administrative units are obligekeep a record of areas at risk of mass

movements. For this purpose, at a given adminrgérainit, as a part of the field works, a
map of landslides and areas at risk of mass moveneprepared [2].
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The map of landslides (Fig. 1) and areas at riskstmhe prepared for the relevant
administrative units on topographic base-map wislcae of 1:10 000, sheet cutting.
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Figure 1. Map of landslide in Miléwka
Source: own work on the basis [2]

The numbering of individual facilities is conducteeparately for landslides and areas at risk
of mass movements within a given administrativet.uNumbering should be carried out
continuously in strips with a width of one meshadfilometer net, from west to east, starting
from the northwest corner of the map.

On the map of landslides and risk areas, only thersgslides are marked in the scale, whose
surface is greater than 500 m2, and the lengthvwadtth are greater than 10 meters. Smaller
landslides, if they have a negative impact on tifeastructure, are recorded on the map as
points.

Explanatory text, which complements the map of &idds and areas at risk of mass
movements, consists of seven chapters with a vedilheld content of which, from the
standpoint of spatial planning, the conclusions @agicularly important, within which the
proposals of the method of developing landslidekrask areas are presented.

The main task is to set the boundaries of landslatel to determine their level of activity. It
is documented in the form of papers, which include:
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- landslides record card,

- record card of the area at the risk of mass mevesn

Landslide record card is the description of a léiddsn a tabular form. It includes: location,
morphometric, geomorphological, geological and bgdaphic characteristics, history of a
particular landslide development, land developmeleiments and a list of hazards and
landslide damage.

When filling out the record card for a given lands| a record number is adopted. It consists
of codes of administrative units in the Nationafi€¥l Register of Territorial Division and
the number of the landslide. The first two digitslicate the code of the province, the next
two digits indicate the county code, three congeeutigits indicate the code of the
commune. The last six digits is a unique identtfa@a number of the landslide, which is
attributed during the introduction of a record cerdhe SOPO database.

Record card of an area at risk of mass movemerasiescription of the area at risk of mass
movements in a tabular form, prepared for the bdggi of the occurrence of mass
movements.

In the case of mass movements, risk area shousdltgect to a periodic observation. Periodic
observations should be executed at least two tang=ar: in spring after the disappearance of
the snow cover and in autumn after the period etipitation, and in other periods - after a
very intense rainfall.

The completed cards are an essential documentctadidy the staroste in the register of
areas at risk of mass movements and of the areaich these movements occur.

The number of the landslide marked on the map dackd in a record card of the landslide
must be identical, similarly to the number of araaat risk of mass movements on the map
and in the card must be identical.

The set of resulting materials, namely: an origmalp of landslides and areas at risk of mass
movements with a scale of 1:10 000 for a given adstrative unit, completed record cards,
explanatory text and field notes and maps shaflobsarded to the regional coordinator to
substantial verification.

The coordinator shall acknowledge the receipt ef documentation by writing an opinion
and completing the evaluation sheet of the landsindp (on a fixed form). Only after these
steps, data can be enter into the SOPO systemadther also submits a set of materials to
the Central Geological Archives.

The acceptance of the monitoring documentation agiexd out through passing it for
acceptance to the team for landslide monitoring,upeby the Polish Geological Institute.
After obtaining the approval in the form of a fdl®@ut monitoring documentation evaluation
card (on a fixed form), the author presents theudwmntation to the competent county
staroste.

The data collected during the development of the ofdandslides and risk areas as well as
monitoring, constitute resources of the SOPO dambahe application operating in the
SOPO database enables to introduce and edit @aliizer inquiries and to generate reports
and maps. It aims at supporting governors in regeping, according to the regulation of
the Minister of Environment of 30June 2007 on information on mass movements of the
earth [3].

In case of any new landslide or activation of tResteng one, the information about this fact
may be provided by any person to the local admatisin unit (municipal office or the county
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office). Having accepted the notification, the stte, as the person responsible for keeping a
record of areas at risk of mass movements, shodibdnn the appropriate Geological Survey
of the occurrence of such a fact.

Geological Survey accepts the notification for freation in the field and updates the content
of the map and landslides and risk areas, and olesyeecord cards. After the approval of the
updated materials by the Cartographic Commisstanptocedure follows of introducing new
data into the SOPO database.

4. AREASAT RISK OF MASSMOVEMENTSIN SPATIAL PLANNING

4.1 Spatial planning system in Poland

Spatial planning in Poland is carried out at nalpregional and local levels (Fig. 2). At the
national level, government administrative bodies @sponsible for spatial planning, at the
other levels - local government bodies.

NATIONAL NATIONAL SPATIAL GOVERNMENT
L EVEL DEVELOPMENT CONCEPT PROGRAMS
REGIONAL REGIONAL DEVELOPMENT PLAN OF
LEVEL THE PROVINCE
LOCAL LOCAL DEVELOPMENT PLAN OF THE
LEVEL COUNTY

Figure 2. The system of spatial planning in Poland.
Source: own work.

At the national level, spatial planning is carrad through:

- drawing up national spatial development concepich takes into account the principles of
sustainable development of the country based onethwonmental, cultural, social and
economic conditions,

- development of government programs relating o dheas and issues within the scope of
strategic planning and forecasting of economic soalal development.

The adopted by the Polish government in Decembé&p 2National Spatial Development
Concept 2030" is currently the most important sggat document for the national spatial
development of the country. This concept was dgeglan accordance with the provisions of
the Act on spatial planning and development of 2[¥3This document presents a vision of
Polish spatial planning for the next twenty yeaests goals and development policies of the
country for the attainment and identifies the ppres and mechanisms for coordination and
implementation of public development policies havia significant territorial impact. The
new approach to spatial development of the coymtoposed in the concept is to change the
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approach to the role of spatial policy of the coynih achieving the outlined development
visions. It proposes a breach of the existing dexitzick spatial and socio-economic planning
at national, provincial and local levels and inateln to functional areas. In return, it
introduces the correlation of spatial policy obpees with the objectives of regional policy, it
links strategic planning with the programming ofe tlactivities in the scope of the
development and operational programs co-financedWyunds. In accordance with statutory
requirements, as specified in the concept, theirfgel and recommendations for the
preparation of development plans of the provincesevidentified.

Government programs are prepared by the relevamisteis and central government
administrative bodies to implement a public investinof national significance. The minister
responsible for spatial economy keeps a record hekd programs and ensures their
introduction to spatial development plans of thevprces.

Spatial planning at the level of provinces is exeduhrough the actions of local authorities
of the province. They in fact draw up the spatievelopment plan of the province, conduct
analyses and studies as well as they prepare csnaeg programs relating to the areas and
spatial development issues. The spatial developiplant of the province should take into
consideration the determinations of the nationatiapdevelopment concept and government
programs. This plan is periodically evaluatedgast once every four years during the term of
local government authorities, for its topicalitydathe possible need to amend it, and the
evaluation of the implementation of a public inwesnht of more than local importance, taken
into account in this plan.

Spatial planning at the local level is carried atitounty and commune levels. The tasks of
the county authorities are limited to carrying @malyses and studies of spatial planning
relating to the area of the county, and the issofe#ts development. However, in the
commune, spatial planning is the most important mrost detailed. It is conducted in two
stages. In the first stage, in order to determimeegpatial policy of the commune, including
local zoning rules, a study of conditions and dicets of spatial development is drawn up.
This document incorporates the principles set ouhé national spatial development concept
and spatial development plan for the province, @mtstitutes the basis for the development
of appropriate planning document, which is an dcthe local law and binding for the
residents of a given commune - local spatial dgweknt plan. Local spatial development
plan is being developed according to a detaileccgmtore set out in the Act on spatial
planning and development. Its content determinexiBpally the designation of land for
various investments - including a public investmeamid the manner of development in these
areas is defined.

Developing a local plan in Poland is a tedious esscdue to the very extensive procedure,
with the participation of numerous institutions acwhsultative bodies. Additionally, in the
current law, there is no obligation to develop lazatial plans in individual communes. The
effect of this state are huge shortages of plafland (Fig. 3).
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Figure 3. The percentage of the province areasredweith local spatial development plans.
Source: (own work)

If the commune has not adopted a local plan, dasiigg land for investment purposes shall
be conducted by issuing an administrative decistalied planning permission. This decision
is issued based on the analysis of the function dewlopment characteristics of the area
located in the immediate vicinity of the area c@eeby the application. Although the Act on
spatial planning and development indicates seviesditutions with which such a decision
should be agreed, but instead it skips the obbgat check whether the proposed investment
is consistent with the study of conditions and dimns of spatial development [1]. The
consequence is the emergence of numerous investnmeRbland which are contrary to the
study. From the point of view of the proper spaginning, such a situation should not take
place.

4.2 Takinginto account landslide areasin planning documents

As a part of the planning documents described ghiod@mation about the landslide areas

are also included. Due to the diversity and detladl,data is recorded variously.

The current national spatial development conceptiges that, as prevention and adaptation
actions, a full inventory of landslide areas anlkeotareas at risk of mass movements of the
earth will be made. The inventory will also inclutdee transformations and ground surface
deformations associated with mining and extractoddbnminerals, affecting the degree of
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protection against natural hazards. Landslide aaeado be made absolutely excluded from
the development.

The current provisions of the Act on spatial plaxgnand development [9] do not indicate the
obligation to take into account landslide areaspatial planning of the provinces, but since
the hierarchy of planning documents is in forcePimland, and the concept for the whole
country mentions them, they should be included.

Spatial planning at the local level takes into ardtdooth in the study and in the local plan,
the areas of subsidence of soil masses. The commauwi#iged to consult the records of the
study, then a local plan, with the competent geokigadministration authority, and the
changes resulting from such consultations to inm@fe into planning documents.

In the absence of the local zoning plan, issuiptaaning permission for investment purposes
shall be carried out in agreement with the comgegenlogical administration authority with
reference to the areas at risk of subsidence dfnsasses. These regulations seem to be
satisfactory. The problem that occurs here is piigna frequency of the analysis of the
topicality of local planning documents. Under therent regulations, the authorities of the
commune are required to perform this analysis attlence during the term of office - and,
unfortunately, in general, the analysis is caroed only once every four years, and changes
are introduced every 6-8 years.

4.3 Special procedureapplied in situations of mass movements

In Poland there are also legal regulations whiah loa implemented exceptionally, in the
event of an action of the element. There is an aactspecial rules for reconstruction,
expansion, renovation and demolition of buildingstdoyed by the action of the element [8],
which was amended in 2010 and currently it alsaaoa special rules for land use and the
rules and procedures for acquisition of propertgannection with landslides.

Under the provisions of this Act, the Prime Minrsghall determine by way of a regulation
the commune on the area where the mass movements et The commune council within

3 months from the date of this regulation enteririg force, by way of a local act, designates
areas in which reconstruction can take place eka@lysafter permanent stabilization of the
area with the use of appropriate technical mettaefsed in the geotechnical project, and
after obtaining a building permit. If on the comneuarea in which the destruction or damage
to facilities occurred due to landslides was ndeed in the record of areas at risk of soll
mass movements conducted by the staroste, the rappbes to the staroste to enter the area
into the record. The staroste is required to enfermation in the record within 7 days from
the date of filing a motion.

The commune council within 3 months from the ddtéhe regulation entering into force, on
the areas listed in the staroste's record, ateitpeerst of the mayor, may designate by way of a
local law, an area where it is prohibited to exectiie erection of the new buildings,
reconstruction and development, reconstruction angerstructure of the existing buildings,
driven by the need to ensure the safety of peopk# @roperty. The persons who, in
connection with the entry into force of these axftshe local law, will not be able to use the
property or part thereof in the current mannemo&iécordance with the present purpose, may
claim from the commune:

- compensation for the suffered damage, or
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- repurchase of the property or part thereof.

The implementation of this requirement should tplkeee within 6 months from the date of
the submitted application by the hitherto ownetha property. The commune is obliged to
pay compensation or to repurchase the property.

5. SUMMARY

In connection with the prevalence of mass movemensouthern Poland, systemic actions
have been taken to identify, document and indittag¢earea of the occurrence of landslides.
The SOPO project, however, is only at the inittage of development. The concept to create
a central, unified database of landslides in Polanappropriate. Landslide maps developed
within the SOPO project will have all the necess#ata needed to the study of conditions and
directions of spatial development, local developnpans and planning permissions.
However, at present, starostes responsible for taiaing and updating the record of
landslide areas have very limited information. Thiay gain data from archival studies, as
well as geological and engineering documentati@uglagical maps, or landslides catalogs.
However, these are fragmentary materials, at @iffescales and with different specificity,
and in addition, in most cases they are obsolepartAfrom the geological and engineering
documentations, other cartographic materials atsuitable for use in spatial planning. Thus,
information on areas at risk of mass movementsdsgnized in planning documents only at a
small degree. No such information leads to the ldgweent of risk areas, and ultimately puts
people at risk, as well as generates costs of isgchuildings destroyed by a landslide, and in
certain cases, the repurchase of the area by thenaoe.

Assuming the creation of the SOPO base until tliec#r2016, it is necessary to point out the
problem of updating the data it contains. Accordingthe regulation of the minister on
information on mass movements of the earth [3],slaeostes are held responsible to update
and verify the maps of landslides and areas at aiskvell as of carrying out monitoring after
the SOPO project.

The starostes are not completely prepared subaligintiechnically and financially to carry
out such a task. There is no legal regulation of gnoblem. One must clearly indicate the
sources of financing, as well as individuals resiae for obtaining correct information.
Another issue that has not been included in theentitegislation is the frequency of updates
of the basic planning documents - a study of comnstand directions of development of the
commune and the local development plan. Curreitly, topicality of these documents is
assessed once every four years, and making ch&gesen rarer. It is necessary to develop
rules for the admissibility of the allocation forevklopment of sites at risk of mass
movements, as postulated in the National Spatiale@pment Concept, as a total ban on
building sites landslide is a too general appro&tiould in this context, the term "landslide
area" be understood as an active landslide thattfins mass movements? But the most
important problem is the constant updating of piagrdocuments for information from the
SOPO database. The local spatial development plan act of local law. Therefore it may be
applicable only after its adoption by the commuaencil and the publication in the Official
Journal of the Province. Each change to the loleal pequires the same complex procedures,
such as the adoption of the plan itself. Thushengrovisions of spatial planning, must appear
additional regulations to allow continuous updatin§ planning documents based on
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information from the SOPOQO database.
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