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Abstract: Recreation is an important issue for protected areas and especially for national parks where visitor numbers 
are growing. This can be seen as a result of the increasing interest in nature- and landscape based recreation. Conse-
quently, there is a rising demand to manage this kind of human use accordingly. Therefore, measures must be based on 
well-founded data as well as widespread knowledge and understanding of recreation. Associated investigations must 
not only focus on visitors. Interest must also inhere to infrastructure, nature- and landscape compatible activity forms, 
and stakeholders. Another aspect is the need to incorporate protected areas in a larger planning framework. All too of-
ten national parks are regarded as something apart from the adjacent lands. But particularly recreation in park areas 
cannot be seen separately from the surroundings. By integrating all data regarding to recreation in databases and GIS, 
persons responsible for management-decisions can gain a comprehensive impression of this object. An according mon-
itoring-system considering feasibility and continuation as well as the (future) workflow is worked out in an exempla-
ry manner within the scope of the InterReg-IIIa project “EuRegional Recreational Area Berchtesgaden National Park/
Salzburger Kalkhochalpen”.

Introduction

Recreation is one of the main purposes of national 
parks. Since years the interest in nature- and land-
scape based recreation increases. As a result visi-
tor numbers are still growing, especially in Central 
European national parks. Consequently, a rising 
demand to manage this kind of human use accord-
ingly can be observed in protected areas. To com-
ply with this, adequate measures, concepts and 
guiding principles must be developed. They should 
be based on well-founded data and information as 
well as widespread knowledge and understanding 
about recreation, its dependencies and coheren-
cies. However, corresponding studies of recreation 
focus mainly on visitors so far: Today investiga-
tions in form of visitor monitoring (e.g. numbers, 
characteristics, behaviour, and expectations) are 
an essential component of proactive and adaptive 

park management. In order to support visitor man-
agement, which at present faces more and more 
visitors as well as an increasing number of forms 
of activity (e.g. ski-hiking, snowshoeing, nordic 
walking), it must be pointed out that not only visi-
tors must be a matter of investigation, but also the 
whole object of recreation as a further comprehen-
sive conception of park visits and visitors. 
Even though, literature research clarifies the nu-
merous different aspects of relevant data and in-
formation as well as methods (compare e.g. Mu-
har, Arnberger & Brandenberger 2002, Hennig & 
Laube 2005), unfortunately, recreation and recre-
ational activities are generally poorly understood 
and poorly documented (see Payne et al. 2004). It 
is marked by estimations and the absence of reli-
able information. Furthermore, almost all aspects 
(e.g. methods, data, and concepts) relate to visitors 
and not to the abstract object of “Recreation”. 
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Moreover, data and information regarding to visi-
tors or recreation are often not well integrated in 
existing information structures and systems like da-
tabases and GIS (Giles 2003). However the digital 
availability of data and information is an important 
issue. This facilitates a comprehensive insight into 
recreation to persons responsible for management-
decisions.
In consequence, different demands result: First, na-
ture and landscape compatible recreation in nation-
al parks must be analysed to crystallize and model 
its key-components. Second, an adequate infor-
mation system must be designed, to integrate and 
bring together all relevant data and information. 
This is done in an exemplary manner for the Ger-
man Berchtesgaden National Park. The main pur-
pose is to end up with a recreational use monitor-
ing system which can be seen as a more widespread 
visitor monitoring. This way, it should be possible 
to give answers continuously to different questions 
concerning recreational use within the park area.

Study area focussing recreational use
Besides nature protection, research, and environ-
mental education the opportunity to recreation is 
one main objective in the German Berchtesgaden 

National Park. The Berchtesgaden National Park 
(IUCN-Category II) is the only German alpine na-
tional park. It borders by approximately 70 km (2/3 
of its borderline) the Austrian federal state Salz-
burg. The Austrian - German region is also estab-
lished as EuRegio Salzburg / Berchtesgadener Land 
/ Traunstein. Figure 1 shows locality, regional con-
text and bordering situation of the Berchtesgaden 
National Park and its surroundings.
In general, tourism and recreation are significant 
aspects in the region. Since the year 1880 the area 
can be characterized as a traditional holiday loca-
tion. Consequently, recreation is also of major con-
cern for the Berchtesgaden National Park. But right 
now the description and evaluation of recreation-
al use inside the park is only based on little infor-
mation (see Hennig & Laube 2005) and some (es-
timated) visitor numbers. For instance in 2002, the 
visitor number per year was calculated by charge-
able public parkings located outside the park area 
and maintained by the municipalities bordering 
the protected area. The thus gained visitor num-
ber refers to about 1.2 million people per year vis-
iting the Berchtesgaden National Park. Beside this 
number, there exists neither quantitative nor tem-
poral (e.g. dependency on daytime or season, dura-
tion) or spatial (e.g. spatial distribution in the park 

Figure 1: EuRegional Recreational Area Berchtesgaden National Park / Salzburger Kalkhochalpen.
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area) information according to distinct recreation 
activities within the park area. Moreover visitors 
entering the German protected area from Austria 
are at present not registered at all. Even though 
infrastructure is an essential element to carry out 
the different forms of activity, except for some se-
lective data about facilities sited inside the park 
area (e.g. trails, mountain huts), no data about in-
frastructure is available, especially in the directly 
bordering Austrian area. Thereby, it is difficult to 
get a realistic assessment about the status of recre-
ation within the park area.

To meet demands concerning the survey of recre-
ation mentioned above, much-needed data and in-
formation is collected and made available by a 
monitoring system particularly designed for the 
Berchtesgaden National Park. This happens by 
the InterReg-IIIa project “EuRegional Recreation-
al Area Berchtesgaden National Park / Salzburger 
Kalkhochalpen” (duration: May 2005 - December 
2006).

Modelling recreational use

Usually, monitoring is defined as information or 
data sampling which is repeated in certain inter-
vals of time and serves certain scientific and/or 
management purposes. It differs from pure ob-
servation or surveys due to its repeated and rep-
licable character that enables comparison over 
time and the evaluation against a target. Defini-
tion of investigation purpose and object deter-
mines the monitoring system in proceeding and 
methods. The intention of the said project is to 
enable the persons responsible for the field of 
recreation within the park management to de-
sign and apply guiding principles, management 
concepts and measures. Hence, a fundamental 
understanding of nature and landscape based 
recreation in the Berchtesgaden National Park is 
essential. Besides the existing estimation of the 
visitor number per year this requires detailed 
data and information about recreation: 

What kind of summer und winter activities 
can be distinguished?

How many visitors perform what kind of ac-
tivity?

Where do different activities take place?

Which infrastructure is essential to perform the 
distinguished main summer and winter activi-
ties?

What kind of infrastructure is available to guide 
or inform visitors?

What kind of infrastructure categories can be 
distinguished in general?

How many visitors use the different kinds of in-
frastructure elements?

Is the infrastructure supply consistent to the vis-
itor number and their activity forms?

By which organisations or persons is the infra-
structure supported and maintained?

Which organisations or persons promote recre-
ation activities within the park area?

By which organisations or persons is what kind 
of visitor number and information available?

Which infrastructure located outside the nation-
al park plays an important role to enable vis-
its to it?

etc.

To respond to the numerous dependencies and co-
herencies mentioned by these questions it gets ob-
vious that one must focus not only on visitors but 
on the comprehensive object for analysis “Rec-
reation”. Therefore, it is helpful and necessary to 
split the object into its relevant aspects: recreation-
al use can be described by the number of persons 
executing different forms of activity depending 
on, and therefore using the available infrastruc-
ture within the scope of a certain spatial and tem-
poral context. Furthermore, recreation depends on 
specific “rules” e.g. weather dependency, person-
al condition, and season. Finally, recreational ac-
tivities and infrastructure must always be seen in 
the context of organisations or persons responsible 
for maintenance and support. By this assumption, 
a model of the abstract object for analysis “Rec-
reation” is generated. It permits us to gain insight 
into structures and functions of recreation. Gener-
ally, the model is based on the entirety of identi-
fied, available and collectable information, depen-
dencies and coherencies concerning recreation. To 
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model “Recreation” for the case of the Berchtes-
gaden National Park four information-components 
or categories were defined (see figure 2):

1. park visitors (e.g. numbers, characteristics, ac-
tivities),

2. nature- and landscape compatible activities (e.g. 
spatial and temporal use patterns, demands on in-
frastructure),

3. infrastructure (e.g. depending on activities, re-
sponsibility to stakeholders),

4. stakeholder (e.g. infrastructure, offers).

Adequate methods of monitoring must be applied 
in an applicable way focussing on each singular 
“building-block” of the model “Recreation”. Data 
is collected regarding to the categories’ specific el-
ements. All data – geodata as well as attribute data 
- is managed by the database RDBMS Oracle-XE- 
and the GIS ArcGIS on the basis of individually 
implemented database structures. In the following 
sections the named categories will be examined 
more closely.

Park visitors

A rising need for park management to know more 
about park visitors as key component of recreation 
is indisputable. Important are for example visitor 
number, undertaken activities, and temporal and 
spatial use patterns. 

For the Berchtesgaden National Park visitor data is 
gathered by the standard methods of visitor mon-
itoring listed for example by Muhar, Arnberger & 
Brandenburg (2002): cameras in combination with 

time-lapse videos, personal counting and inter-
views etc. Data collection takes place inside and 
outside the park. All locations of data gathering 
are situated in exclusive positions characterized by 
its significance to recreation inside the protected 
area.

In addition, data related primarily to visitor num-
bers are available through countings by parking 
tickets, by ticket sales of the Jenner-Bergbahn (ca-
ble cars) and the Königssee-Schifffahrt (boat cruis-
es) and by overnight stays at the numerous alpine 
huts like e.g. Carl-von-Stahlhaus, Kärlingerhaus, 
Watzmannhaus. Depending on the method and in-
stitution by which visitor data are collected, data 
are available by different levels of aggregation 
(e.g. time: hour, day, month, year; grouped by ac-
tivity). As data management occurs by the RDBMS 
Oracle-XE, the differently aggregated data can be 
compiled and made comparable by adequate data-
base structures (e.g. tables, constraints, views, ref-
erences). Thus, it is possible to carry out statistical 
analysis to get a temporal overview. Further on, for 
a spatial survey the (statistically elaborated) data 
are linked to geodata representing the existing in-
frastructural elements using GIS.

Nature and landscape compatible ac-
tivities

In the Berchtesgaden National Park only forms of 
activity compatible with nature and landscape are 
tolerated. In the mountainous environment of the 
“EuRegional Recreation Area Berchtesgaden Na-
tional Park / Salzburger Kalkhochalpen”, the main 
recreational activities are 

Figure 2: Aspects, components or respectively categories of the model “Recreation”.
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during the summer season: mountain biking, 
hiking, promenading;

during the winter season: promenading, ski hik-
ing, sledging and snowshoeing.

Literature research, expert interviews and obser-
vations provide insight into the forms of activity. 
Spatial requirements of the distinct outdoor activ-
ity focussing infrastructure, nature and landscape 
as well as temporal and social use patterns must be 
noticed. The corresponding information is includ-
ed in the database linked to data of infrastructure 
and visitors. Especially for winter activities like 
ski hiking, and snowshoeing, temporal use patterns 
in the context of season and day-time are important 
(core-time of activities: midwinter - during noon, 
early spring – during morning hour) in respect e.g. 
to the mating-season of the grouse family.

Infrastructure

The exercise of nature and landscape based rec-
reation activities requires infrastructure. Only 
through infrastructure can recreation activities 
take place. Therefore, identification and character-
isation of such elements is an important aspect to 
survey recreation. At present ten classes of infra-
structural elements are defined for the study area:

parking lots,

trails (for hiking, biking, ski-hiking etc.),

bus stops,

visitor information centres, 

mountain pastures (with food and beverage ser-
vice),

mountain huts,

guiding elements,

environmental education elements,

benches, tables, picnic-supply and 

natural phenomena like lookout points, “geo-
tope”, cascades etc.

Not only infrastructure located inside the park area 
is relevant. To gain insight into recreational use in 
the national park, infrastructure situated outside the 
park area must also be considered: Most hiking, 
biking or skiing trails start from outside the pro-

tected area. The chargeable public parking lots are 
all located outside the park area. In most cases they 
are the starting point for park visits. Therefore, both 
- in the national park and in the surroundings - in-
frastructure elements get mapped by GPS and by 
the use of digital aerial photographs. The surveyed 
spatial data is managed by GIS (ArcGIS) togeth-
er with the spatial dependencies between the infra-
structure elements: e.g. parking as starting point of 
a trail; huts as end points of trails, information ele-
ments accompanying a trail. Relevant attributes to 
the different infrastructure elements in context with 
recreation activities (biking, skiing, hiking, snow-
shoeing etc.), the demands of  usage (e.g. duration, 
weather, condition, opening time), the organisa-
tion responsible for maintenance (e.g. public park-
ings by municipalities, trails by alpine associations 
or the park administration) are managed by a da-
tabase (RDBMS Oracle-XE). To handle the data 
accordingly a particularly database structure was 
designed. Visitor numbers and characteristics are - 
after being elaborated statistically - linked to the in-
frastructure elements.

Stakeholders

Besides the state park administration, regional and 
local aspects affect the park area. Therefore, local 
and regional stakeholders are of importance: As 
mentioned before, stakeholders support and main-
tain infrastructure inside as well as outside the park. 
Also, numerous and various data and informa-
tion relevant to tourism and recreation within the 
study area are available by different stakeholders 
(e.g. municipalities, alpine associations, and tour-
ism agencies). But unfortunately, co-operation be-
tween individual stakeholders (including although 
the park administration) as well as communication 
or exchange regarding data and information, bare-
ly exist. 

Following regional planning, land use planning, 
tourism concepts, nature conservation strategies 
etc. all stakeholders within the region and with rel-
evance for recreational use in the park are identi-
fied and characterised. Their contact-information, 
field of activity (e.g. tourist offers, infrastructure), 
availability of visitor data (mainly visitor num-
bers), their (hierarchical) organisation and depen-
dencies as well as their spatial activity area (e.g. 
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municipal area, planning area) etc. is held by par-
ticular tables in the database RDBMS Oracle-XE 
and GIS (ArcGIS).

Figure 3 illustrates the general conception of the 
(computer-based) integration of data and informa-
tion according to the four “building-blocks” and 
categories of the model “Recreation” visitors, in-
frastructure, activities, and stakeholder. 

Conclusion and future prospects

Monitoring of recreation is more comprehensive 
than visitor monitoring and  is more suitable to ful-
fil the present needs concerning the management of 
recreation within national parks. The combination 
of data according to visitors, infrastructure, activ-
ity forms, and stakeholders, its consequent ongo-
ing observation as well as progressive data input 
in database and GIS provides a good basis for sus-
tainable management measures. As nearby areas 
generally influence protected areas by their rec-
reational offers, infrastructure elements, and as a 
source of visitors - being residents or being tourists 
- entering the park for recreational reasons, grow-
ing demand on data and information concerning 
the neighbouring area is evident. The comprehen-

sion of a national park region instead of the sepa-
rately treated, island-like national park is essential 
- particularly in Central Europe. Therefore, one in-
tention of monitoring is to gain a sustainable and 
boundless awareness in this German-Austrian rec-
reational area. By the combination and analysis of 
different spatial and attribute data (e.g. social net-
works, spatial analysis methods etc.) for the Ber-
chtesgaden National Park and the bordering area 
this can lead to a zoning of the surroundings. The 
adjacent land can be categorized by is importance 
to the field of recreation succeeding in the park 
area. It is therefore important, as monitoring activ-
ities concern the protected area and its surround-
ings, that management measures also regard the 
park area and the adjacent lands. In consequence, 
population, stakeholder and park administration 
should agree on discussions and co-operation on 
management solutions – following the monitoring 
results. But particularly in Europe an exigency to 
integrate protected areas into larger scopes exists. 
All too often protected areas are regarded as some-
thing apart from the adjacent land and the border-
ing regions. Nevertheless, especially in context of 
recreation, national parks cannot be seen separate-
ly from the surroundings (compare Hannemann & 
Job 2003).

Figure 3: General database conception.
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Due to the border situation with Austria and the 
prospect of an Austrian nature park neighbour-
ing the Berchtesgaden National Park, to be estab-
lished in 2006, the demand for a monitoring sys-
tem crossing the park borders is even more evident. 
This gets strengthened by the guiding principles of 
the EuRegio Salzburg / Berchtesgadener Land / 
Traunstein which the Berchtesgaden National Park 
and its surroundings are part of. Generally, in Cen-
tral Europe research on protected areas in border-
ing situation is an important issue. Investigations 
are urgently needed for borderland protected areas. 
Activities in this field are poorly established, but 
they must increase. A good possibility of approach 
concerning this problem can be seen in this ongo-
ing project and its focus on the border situation of 
the Berchtesgaden National Park.
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