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■ Introduction – archaeological 
(historic) heritage in forested 
areas in poland – challenges, 
problems and solutions
Archaeological objects in forested areas constitute a part 
of cultural heritage that, in recent years, has acquired an 
additional tool for their identification and documenta-
tion, namely laser scanning, and especially aerial laser 
scanning (ALS – LiDAR) (in Poland since 2008 e.g.: 
Nowakowski 2010; Sławik, Zapłata 2010; Budziszewski, 
Zapłata 2011; Banaszek,  Rączkowski 2010; Kobyliński 
et al. 2012; Zapłata 2013; Czebreszuk et al. 2013; Zapłata 
et al.2014; Banaszek 2014; Bakuła et al. 2016). As nu-
merous results of recent research suggest, in forested ar-
eas e.g. in Poland historic resources are very tentatively 
identified and, at the same time, poorly protected by 
e.g. an inscription in the monument register (in rela-
tion to ALS data in Poland among others: Budziszewski, 
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Grabowski 2015; Zapłata et al. 2015; Byszewska 2018). 
The situation has been noticed by both milieus associat-
ed with heritage protection, and the management of for-
ested areas, including the State Forests National Forest 
Holding (Decyzja nr 343). Therefore, the challenge 
that has recently emerged is the common and optimal 
(1) use of new technologies, and sets of data, to detect 
and inventory cultural resources, as well as (2) includ-
ing identification results into the statutory activities of 
the above mentioned institutions, in order to avoid e.g. 
clashes and destruction of historic (archaeological) heri-
tage (Zapłata, Stereńczak 2018). 

Fig. 1. Logotype of 
inventory tasks carried 
out within the projects 
discussed in the text 
(Prep. by S. Wajda)
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Fig. 2. Scope of photogrammetric products – 
point cloud from the ISOK project. Source of 
data: http://www.gugik.gov.pl/projekty/isok 
(access: 30.06.2018)

The creation of a  data base within the ISOK proj-
ect, which covers almost 100% of Poland, and there-
fore practically the entire forested area in the country, 
is a definite advantage (Kurczyński 2012; Wężyk 2015). 
The above mentioned technological potential became 
appreciated during the research of forested areas e.g. 
within numerous research initiatives, conservation ac-
tivities or interdisciplinary undertakings, which desig-
nated new forms of activity concerning identification of 
archaeological heritage in Poland. 

Among such activities are e.g. tasks such as 
“Inventorying cultural heritage“, which are carried 
out within the assignment commissioned by the State 
Treasury – the State Forests National Forest Holding - 
General Forest Management. The aforementioned ini-
tiatives, realised since 2016, constitute yet another ex-
ample of the research on cultural resources in forested 
areas in Poland, as well as the first example, in the his-
tory of Polish archaeology, of the area manager initiat-
ing and supporting the protection of historic heritage in 
the form of interdisciplinary, system research (Decyzja 
nr 343; Decyzja nr 534; Decyzja nr 131; Wysocki 2017; 
Zapłata, Stereńczak 2018). 

The initiative fills in the gap in identifying historic 
objects which, so far (e.g. for the lack of the discussed 
methods), have not been identified in the course of oth-
er research, including national programmes, and is also 
a step towards environmental and social expectations on 
the part of the area manager who is keenly interested in 
the history of the area, protection of cultural heritage, 

and modernisation of economic strategies in forested 
areas. The starting impulse for interdisciplinary activi-
ties involving e.g. specialists in archaeology, forestry, 
history of geoinformation / geomatics, geodesy and 
remote sensing, geophysical research, archaeobotany, 
soil science etc., was (1) poor state of identification of 
archaeological resources in the forested areas in Poland 
(e.g. in the areas of commercial forestry), particularly 
considering non-invasive methods, including remote 
sensing resources –ALS (ISOK) data; as well as (2) the 
need to identify cultural resources for e.g. the area man-
ager – the State Forests.

■ Identification of cultural 
(archaeological) heritage in 
forested areas on the basis 
of data and non-invasive 
technologies 
Among fundamental tools employed for identifying and 
inventorying historic objects one has to include aerial 
laser scanning, and the data base of measurements car-
ried out in Poland – the ISOK base. Besides the above 
mentioned database,  the application of archival carto-
graphic materials for the identification of historic ob-
jects in forested areas has become increasingly popular, 
particularly in reference to historic objects such as old 
rural buildings, post-industrial objects etc. (Zawadzki 
2017; Zawadzki et al. 2018).

Another database contributing to non-invasive 
prospecting of archaeological monuments, which is of 
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growing interest to archaeological circles, are archive 
aerial photographs. Naturally, surface and geophysical 
research or mobile – field photogrammetric systems also 
belong to the group of non-invasive methods (Zapłata, 
Różycki 2015; Różycki, Zapłata 2017; Zawadzki et al. 
2018).

The potential of ALS data, ISOK data, and their 
processing, already appreciated by scientific-research 
and conservation milieus, acquires new aspects every 
year, for instance in the form of new photogrammetric 
input, new, more precise data (than ISOK data, with 
better coverage of the designated area etc.) obtained 
from unmanned flying units, or finally flights dedicated 
to archaeological research. 

In comparison to previous research of forested ar-
eas, archaeology employing LiDAR technology allows 
for identifying tens or even hundreds more historic 
resources. Such a situation also poses a question about 
protection of resources in such a specific environment 
as a forest.

■ Protection of cultural and 
environmental heritage – 
integrated, systematic, wide-
range, interdisciplinary and 
long-term strategies
Cultural resources in forested areas are worth con-
sidering from yet another perspective, because of the 

Fig. 3. Map with AZP areas 
in Poland: pink colour – areas 
before research. State of 
realisation of AZP programme 
(green – completely researched 
sheets, orange – partially 
researched sheets; purple 
– sheets not examined) 
with marked areas of SFGM 
inventory research. Source of 
data on the state of realisation 
of AZP work: National Heritage 
Board of Poland (access: 
30.06.2018)

Fig. 4. An example of today 
non existing Czeremcha 
village (on the left, satellite 
images [2017] on the right, 
a fragment of the Kataster 
Galicyjski [1851]). Ed. 
M. Zawadzki. Source of 
data: GUGiK and Archiwum 
Państwowe in Przemyśl.
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specificity of the environment in which they are located. 
They are worth looking at from the perspective of inter-
disciplinary, seemingly doubled protection – the com-
bined protection of cultural heritage and environment. 
That is the purpose served by e.g. created and constantly 
modified concepts and their practically applied assump-
tions among which are integrated, systematic, wide-
range, interdisciplinary and long-term strategies. Such 

approaches focus attention not only on cultural herit-
age but also environmental, thus introducing much data 
and information from the managers of the areas that are 
subjected to diverse economic activities.

Protection of cultural resources can be an opportu-
nity for a better protection of the natural resources; at 
the same time, protection of natural resources is a form 
of protection of cultural resources, which can be ob-
served in relation to many situations in Poland and the 
world. Therefore, the most complete identification of 
both types of cultural resources constitutes the basis 
for creating an optimal system of identifying, protect-
ing and managing cultural and environmental heritage. 
Hence, it seems vital to ensure cooperation between the 
milieus of foresters and archaeologists or conservators, 
and to plan together strategies for the future.

In recent years, the discussed concept found its prac-
tical manifestation e.g. in the form of initiatives of the 
General Forest Management, such as “Evaluation and 
monitoring of changes in the state of biodiversity in 
the Białowieża Forest on the basis of selected natural 
and cultural elements” (polish title „Ocena i  monito-
ring zmian stanu różnorodności biologicznej w Puszczy 
Białowieskiej na podstawie wybranych elementów przy-
rodniczych i  kulturowych”), “Evaluation (…) – con-
tinuation” (polish title “Ocena (…) – kontynuacja”) 
or „Evaluation of the state of biodiversity in selected 
Forestry Commissions of RFM Krosno on the basis 
of selected natural and cultural elements” (polish title 

„Ocena stanu różnorodności biologicznej w wybranych 
nadleśnictwach RDLP Krosno na podstawie wybra-
nych elementów przyrodniczych i kulturowych”) and 

“Evaluation (…) – continuation” (polish title “Ocena 
(…) – kontynuacja), within the task “Inventorying 
cultural heritage” (polish title “Inwentaryzacja dzie-
dzictwa kulturowego”) the executors of which are con-
sortia whose leader is the Forestry Research Institute, 
and partners e.g. in 2016 was the Archaeology and 
Ethnology Institute PAN, and since 2017 the Hereditas 
Foundation, with numerous partners and contractors.

The main aim of the work is primarily (1) identify-
ing cultural resources in the State Forests area, (2) using 
ALS data to identify known historic objects, with ad-
ditional recognition of their context, (3) correlation of 
cultural resources with objects of nature, (4) inventory 
of recognised resources, and (5) including the data con-
cerning resources into the geo-base of the area manager, 
in order to include it in further statutory activities and 
economic strategies. The major goal is presenting the 
past and the history of forested areas and popularising 
that knowledge, which shapes the awareness about the 

Fig. 5. Example of archive aerial photographs covering the 
area of the Roztocze National Park. Source of data: NARA 
(Prep. by S. Różycki)

Fig. 6. Comparison of sample ALS data conversions with 
recognised archaeological objects (hillshade): ISOK and 
project Life+ (summer) and life+ (winter) (Prep. by IBL)
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enormous resources that require the specific treatment 
and efficient use of innovative research methods, both 
in the society, among foresters and people involved in 
monument protection.

■ types and kinds of 
forest environments and 
identification / protection / 
management and exhibiting 
cultural heritage:
utility forests – reserves – 
national parks
Optimal identification and protection, as well as manag-
ing and including historic objects in statutory activities 
of forest areas managers require working out an appro-
priate strategy that would take into account the diver-
sity of forested areas. In Poland we distinguish several 
groups: (1) areas under complete (strict etc.) protection 
like National Parks, (2) reserves under (passive and/or 
active) protection, and (3) utility forests – specific ar-
eas covering the largest part of the country, which are 
subjected to e.g. various treatment related to prepar-
ing soil or acquiring the natural raw material – wood 
(Zarządzenie nr 53; Haze 2012). In relation to the 
former groups, the situation seems to be fairly favour-
able for historic – archaeological objects, where threats 
posed by contemporary human activity are insignificant, 
and only natural processes (e.g. blowdowns, fallen trees 
etc.) can result in damage or destruction.

The last group are areas characterised by dynamic, 
systematic though often small-scale activity occurring 
at a specified frequency. In the majority of those areas 
the ground remained undisturbed by human activity for 
tens of years. But the areas requiring intensive protection 

– preventive activity are e.g. utility forests undergoing 

current treatment and economic activities (see e.g. Affek 
et al. 2017). And drawing particular attention to them 
constitutes the fundamental element of the conducted 
activities and shared, interdisciplinary, scientific-research 
and management strategies planned for the future.

■ preventive mechanisms against 
destroying historic objects 
- anthropogenic and natural 
threats
Prevention, i.e. stopping the threats, dangers and de-
struction (often unaware) of historic objects is somehow 
inscribed in the presented inventorying initiatives. In 
order to prevent the above mentioned processes the ini-
tial and fundamental principle was accepted - firstly – to 

Fig. 7. Examples of forest management activity – preparing 
the soil (Photo by S. Bochyński)

Fig. 8. Instances of soil surveys and collected samples on old 
settlement sites – Białowieża Forest (Photo by M. Ksepko)
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identify historic resources. The ALS data base was used 
for this purpose, including ISOK base, as well as other 
data making it possible to indicate (potential) historic 
objects, earmarking the recognised resources – objects 
for a  multi-level verification on site during the next 
stages of work. Surface prospecting became the funda-
mental method initiating fieldwork. Further work was 
based on geophysical research and boreholes – survey-
ing the ground with a soil probe and/or geological drill. 
The work was complemented by survey research of se-
lected archaeological objects. For instance, soil science 

or phytosociological research, aimed at determining the 
correlation between cultural and environmental ben-
efits, was added to the work integrated with the above 
mentioned archaeological activities. Particular attention 
was focused on areas associated with economic activi-
ty, in order to verify the occurrence of historic objects, 
determine their range etc. Afterwards, such informa-
tion is to be used to shape the economic policy of the 
area manager, allowing for considering the resources in 
e.g. the created plans of forest development (Święcicki 
2012a; Święcicki 2012b; Święcicki 2012c).

Another issue involved activities relating to identi-
fying historic resources and determining damage and 
threats resulting from natural processes. Among such 
examples were e.g. (1) an analysis of occurrence of fallen 
trees – blowdowns, where there is the danger of de-
stroying the revealed cultural layers, movable artefacts 
or human bone relics; as well as (2) an analysis of sites 
where such phenomena might occur (e.g. detecting sick 
trees implying danger for historic objects in the coming 
years – e.g. on the basis of the project “Life …” Forestry 
Research Institute).

■ examples of interdisciplinary 
activities: białowieża forest – 
rsfm in krosno

Examples of the presented activities and imple-
mented concepts are the above mentioned projects real-
ized in forested areas in Poland since 2016, e.g. in the 
Polish section of the Białowieża Forest (including the 
Białowieża National Park) or in the forested areas under 
the Regional State Forest Management in Krosno – in 
the south – east part of Poland.

Fig. 9. Sample visualisation 
of ALS data indicating blown-
down trees (Prep. by IBL., 
Photo by R. Zapłata)

Fig. 10. Reconnaissance map illustrating locations of 
archaeological monuments entered in the register in Poland, 
with approximately marked areas of previous inventory 
work, where we encounter little identification or few register 
entries of historic objects. Oval marks approximate area of 
previous inventories. Source of data: https://mapy.zabytek.
gov.pl/nid/ (access: 31.12.2017)



223

P R E V E N T I V E  A R C H E O L O G Y  I N  E U R O P E  –  C U R R E N T  P R O B L E M S

Fig. 11. Logotype of the research for the task 
“Inventorying cultural heritage” – project “Evaluation and 
monitoring of changes in the biodiversity in the Białowieża 
Forest on the basis of selected natural and cultural 
elements – continuation” (Prep. by S. Wajda)

Fig. 12. Sample visualisation of 
recognised relics of former agricultural 
systems in the Białowieża Forest (Prep. 
by IBL)

Within the first initiative connected with the task 
“Inventorying cultural heritage” (archaeological) in the 
Białowieża Forest, over 20 thousand potential individ-
ual historic objects – potential anthropogenic objects 
were identified during the first stage of the work, part 
of which were positively verified on site (the work is still 
continued) (Stereńczak et al. 2017).

Among particularly interesting archaeological ob-
jects clusters of relics of former settlement – agricul-
tural systems, recognised thanks to e.g. identification 
of characteristic elevations (small humps) occurring in 
lines in specific places, in clusters, constituting relics of 
old baulks, perhaps pathways between fields or edges 
of farmland used for growing crops or other purposes. 

Fig. 13. Photo of revealed 
arrangement of erratic stones, 
serving as an example of relics of 
historic baulks in the Białowieża 
Forest (Photo by K. Machnio, 
Prep. by IBL)
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Fig. 14. Sample visualisation of ISOK-ALS data and vector 
marking of recognised objects with their own landscape 
form. Area of the SFRM in Krosno (Prep. by IBL)

Some identified objects are located in protected areas – 
in the Białowieża National Park or in natural reserves 
of the Białowieża Forest. Other have been very well 
preserved in utility forests, which urged scientists car-
rying out the research and the area manager to take fur-
ther steps in order to protect and safeguard the objects, 
and to make them available to the general public in situ 
(Zapłata and Stereńczak 2016; Stereńczak et al. 2016; 
Zapłata et al. 2018 – about relics of former settlement – 
agricultural systems in Białowieża Forest other scientific 
research / papers e.g.: Zimny et al. 2017; Latałowa 2018).

The next example is the research-inventory work 
that has been carried out since 2016 in south-eastern 
Poland, especially in the area under the Regional 
Forest Management in Krosno, within the assignment 

“Inventorying cultural heritage”. Here, identification and 
inventorying of the relics of old – historic settlement, 
numerous field fortifications and historic elements as-
sociated with military conflicts, post-industrial and 
processing buildings, as well as prehistoric structures 
(barrows, sites where natural resources were mined or 
hillforts) is worth emphasising. Like in the case of the 
Białowieża Forest, thanks to identification numerous 
large-area sites (e.g. former Polish, Lemkos villages etc.) 
that were abandoned though their origins often dated 
back to the medieval period, were added to the map of 
contemporary protection of archaeological monuments 
in Poland (Zapłata, Stereńczak 2018). 

The above examples justify the undertaken initiatives 
which result in identifying and inscribing numerous 
archaeological objects into the monument protection 
system, as well as recording them in the management 
system of those forested areas – the area manager’s sys-
tem, with all known archaeological sites (objects). Such 

a situation – together with commenced in-field verifi-
cation – allowed for introducing a new perception of 
forested areas in Poland in the State Forests domain – 
the coexistence of cultural and environmental heritage, 
where economic activities take into consideration previ-
ously unknown, unidentified cultural resources requir-
ing particular attention, innovative technologies and 
unprecedented protection.

The above mentioned projects are also examples of 
interdisciplinary efforts that result in identifying both 
cultural and natural resources, where the interrelation of 
their existence is visible in places, where the anthropo-
genically shaped past fits or can fit into the present state 
of biodiversity of forested areas in Poland. 

Large-scale research of archaeological heritage con-
stitutes the first such initiative in Poland – both in the 
history of archaeological research and the history of 
activity of the General Forest Management – directed 
towards identification of historic resources. The realised 
work is primarily characterised by initial identification 
of archaeological monuments, emphasising the non-in-
vasive verification of recognised anthropogenic objects 
using the basic methods of field prospection.

■ summary, consclusions  
and research demands 
How to effectively and optimally identify, research, pro-
tect, manage and present historic resources in forested 
areas?

Summarising, it should be stated that current re-
sults of identifying historic resources in forested areas 
in Poland clearly confirm the legitimacy of undertaken 
initiatives which allowed for examining and inventory-
ing numerous, previously unknown, historic objects; 
especially those objects which, despite years-long, in-
tensive and extensive forest exploitation of the State 
Forests, have survived in many places with their own 
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Fig. 15. State Forests natural-cultural portal – portal with 
information about archaeological resources in the Białowieża 
Forest. Source: https://puszcza-bialowieska.lasy.gov.pl/ 
(access: 01.08.2018)

visible form of landscape. The visible protective function 
of forests, in juxtaposition with agricultural areas etc., 
confirms the uniqueness of the title areas and encour-
ages building strategies that would allow for preserv-
ing cultural heritage while successfully managing forest 
economy.

Within research demands one ought to mention e.g. 
(1) the need to form integrated activities in involving 
the participation of representatives of scientific-con-
servation circles, associated with heritage protection, 
as well as representatives  of area management, forest 
sciences etc., (2) involving further remote sensing re-
sources in the research, also archive ones, and creating 
spatial data bases constituting an element of contem-
porary conservation policy, and of activity in forested 
areas, (3) considering e.g. large-scale sites, a  look at 
cultural resources from the landscape perspective, also 
noticing the need for integrated activities to protect 
cultural and natural resources, (4) directing activities 
to crucial areas associated e.g. with current and planned 
economic activities in the forest, which would help to 
better and more efficiently protect historic resources, (5) 
further popularisation of the knowledge about cultural 
resources mong naturalists or foresters, and the knowl-
edge about natural resources among people connected 
to monument protection, in order to work out shared 
strategies for future actions, instead of separate, inde-
pendently functioning systems. 

In answer to the question – “how to effectively and 
optimally identify, research, protect, manage and pre-
sent historic resources in forested areas?” – besides the 
above mentioned suggestions, it is worth adding that 
(1) the essential element of all activities aimed at pro-
tecting, managing, making available the information 
about those resources and  integrating them in current 
economic activities within forested areas, is primarily 
identifying archaeological resources using non-invasive 
methods and available data, in a large-scale and system-
atic way, (2) and also the fact that inter-milieu – inter-
disciplinary activities (naturalists / foresters … archae-
ologists, conservators, historians …) – are indispensable 
elements in the research of cultural resources in forested 
areas, as they guarantee optimal efforts for protecting 
cultural and environmental heritage, not only at the 
stage of research realisation, but primarily at the re-
search planning stage – planning strategies for protect-
ing historic resources.

The discussed initiatives are being realised – they are 
continued and current research results are disseminated 
e.g. in the form of conference papers, media announce-
ments or scientific publications. It is worth emphasising, 
that the described undertakings have already immensely 
contributed to learning about the analysed areas, con-
siderably broadening the knowledge about the scale and 
intensity of human activity in those areas in the past. 

Research financed by the General Forest Man- 
agement – research realized by consortia, commissioned 
by the State Treasury – the State Forests National Forest 
Holding, the General Forest Management.

Translation Violetta Marzec
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