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1 ABSTRACT

Accessibility is a topic of increasing importana@ncerning all fields of life. This is underlined lbyrrent
legislation as well as social meaning and econobeoefits related to accessibility. Due to recent
demographic changes in society characterised laglibfegrowing numbers of the elderly (with age-teth
physical deficits), enabling people with disabdtito manage their everyday independently gets ewen
important. However, in order to fully participatelife self-determined, the disabled demand foribafree
infrastructure in many ways. This is particulanye in terms of tourist and recreational activiiiesiatural
areas. At that, positive effects of being in natigg. on people’s physical health and mental Weiig as
well as integration and family solidarity) are evaare relevant for disabled people than for others.

While many efforts exist on offering and improvibgrrier free services and facilities on-site, #ras that
there is a lack of off-site material informing pems with disabilities of accessible services arallifees
available in natural areas. That is surprisinggesitoday, rapid advances in information and compaiitn
technologies offer many ways to provide digitab. iweb-based solution suitable to impart all kids
information and to meet the needs of disabled meopbncerning the spatial reference of nature-based
recreation, i.e. in order to communicate locatiod apatial relationship of services and facilitiweb-based
maps are a central means of communication.

But, which information regarding tourist and redieaal visits of natural areas is required by disdb
visitors? How to present this information to theg&t group in an accessible and useful way? Hogegign
and integrate web-based maps as powerful tool paitrspatial information? Based on research coeduct
within the project “senTOUR?”, this paper aims téeofsuggestions for proving accessible digital infation

in order to support recreational and tourist atiégiin natural areas for disabled visitors, ic.the elderly
who often suffer from age-related physical deficits

2 INTRODUCTION AND RESEARCH QUESTION

Outdoor recreation activities, and in particulacreation in natural areas, have increased significaver
the last decades. This is well received since atiom in the outdoors has many positive effectpeople’s
physical health and mental well-being as well aegration and family solidarity (Immoos & Hunziker
2015). This is even truer for the disabled for whosing in nature has an even stronger impact olityjod
life than for the non-disabled (CA 2005). Besidess,tseveral reasons exist why disabled persorasytod
deserve special interest from planners and managerbsted in Table 1, this refers to current &aiion,
social meaning of accessibility, and thereto rel&eonomic benefits.

Legislation . Non-discriminatory policies, disabled people mustbnsidered equally to other citizens
Social meaning . Vision of a non-discriminatory society, where altlividuals equally benefit from a wide variety @frgces and
facilities
. Fostering independent and self-determined livinghenpart of people with disabilities
Economic . Disabled people represent a large and growing mawaldwide), considering them as new audiencehtnigad
benefit to better capacity utilization, season extensigpaading employment and volunteer opportunities
. Suitable services and facilities support imageding, image and quality improvement, create a umigelling
proposition, improve competitiveness etc.

Table 1: Reasons why to consider disable persoms @MWi 2013; EC 2004; URL 1)

However, despite the high awareness on the ne@dpmve accessibility to the outdoors, and the many
efforts, which by now have been directed towards, tthere is still an under-use of such sites by th
disabled. Among reasons for this, literature oetlirthe lack of information on accessible serviced a
facilities available in natural areas (Arnade & ¢ 2007; CA 2005; Natko & VdN 2002).

More than for other visitor groups, for disabledsm®s the decision to visit a site and/ or to penfo
activities in the outdoors relies on obtaining imfation. If there is insufficient information orfarmation is
not accessible at all, then the decision to spene in a natural area is made difficult or might be made
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at all. Lack of information on accessibility is onéthe most significant barriers limiting the uskthe
outdoors by disabled people. Making informationilawde to these people is one of the most straighidird
problems to resolve. Thus, improving accessibibfya site, managers and planers must also consider
production and distribution of information, commeering this (CA 2005; Neuschmid et al. 2012).

Imparting information regardless the domain (inghgdalso tourism and recreation in natural areds; c
Hennig 2014a) relies, today, even more on the tideial, i.e. web-based products. According degiand
applications play a pivotal role in our everyddg.liWe expect to be able to become informed atyetiere
and everywhere, quickly and extensively, and in ay what meets our personal demands and needs
(BITKOM 2012; IEB 2009; Meckel 2008; Walz et al. 4. At that, rapid advances in information and
communication technologies (ICT) not only allow atieg alternative ways to provide information and t
foster (interactive) communication, but it also gogs the development of innovative solutions suipg
people suffering from impairments in order to mandapeir daily life activities. This refers e.g. to
possibilities to become informed and to allow iatgion leveraging different human senses (visualitary,
haptic), to use assistive technologies, and torémeinterfaces particularly designed to meet teds of
disabled people (Atkinson & Castro 2008; Neuschetidl. 2013).

Concerning the visit of natural area visits, thefulmess of web-based maps is well-known (EbertE020
Hennig 2014a). Whenever spatial information isedévance — such as for moving around in these sijtes
maps offer numerous advantages. This refers tatatien, navigation, and way finding on-site ashaslto
become familiar with the area before going them, building a mental map of the site (DiBiase 1990
Golledge & Stimson 1997).

Despite the opportunities opened up by ICT for llisé people, compared to non-digital infrastructurtil
now, in natural areas less attention was paid ¥e@ldp and implement digital, i.e. web-based infuasture

for people with disabilities. Here several questiatill remain open: (i) Which content is requiteg this
visitor group to support, i.e. encourage naturaaavisitation? (ii) How to provide information bgin
accessible and useful to this target group? amndHow to develop and integrate web-based mapsgbein
accessible and useful for the target group? Thesstigns are answered based on experience andsresul
gained in the “senTOUR” project (founded by the #ias1 Federal Ministry of Transport, Innovation and
Technology under the Benefit Program; duration 2BQ#46). The main objective of the “senTOUR” project
is to improve accessibility of natural areas on llsis of suitable information provision paying tizatar
attention to the use of web-based maps.

3 BACKGROUND ON ACCESSIBILITY, THE TARGET GROUP, AND RECREATION

Providing suitable information to foster acces#ypibf natural areas regarding tourist and recoze visits
requires, first of all, an in-depth understandimgnature-based recreation, accessibility, andaiget group.

3.1 Recreational and tourist visits in natural areas

3.1.1 Recreational infrastructure

Recreation in the outdoors, i.e. in natural aréas|osely related to, and even relies on the abdity of
recreational infrastructure referring to differeppes of facilities, services and installationsn&ag from
simple elements (e.g. sign posts, information b&)atd complex facilities (e.g. information centres)
recreational infrastructure is traditionally grodpender four categories: (i) natural attractioii$ nfanmade
features, (iii) human resources, as well as (ivyises and events (c.f. Jurczek 2003; Swarbrod@lp
More recently, this list has been expanded byth &ategory, digital infrastructure. This includgkkinds of
ICT solutions in terms of information, communicatiand interaction with visitors which can take plac
before and during natural area visit as well asradixperiencing the outdoors. Examples (to be iwsed
desktop-PCs and mobile devices) are websites, bgakind rating portals, social media tools, navigati
systems, digital tour guides, and mobile Apps (QAZ Hennig 2014a; Waiguny 2007).

In order to enable disabled people to visit thedoats, it is necessary to have natural and man-made
elements being conceptualized, designed, constraatd implemented in a way being for this targeugr
(URL 2). Insight into relevant aspects of accessiielcreational natural and man-made elements &giv
Table 2. Staff must be trained to handle situatieith disabled persons, and events must be plamigae
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with demands of this target group (c.f. MEA 201Blurther, digital, i.e. web-based products must be
developed and implemented meeting the needs andeawents of disabled people.

Relevant features Selected characteristics and design aspects

Parkings Number of disabled parking spots; size and ori@nabf parking spots; sighage (e.g.
attention fields); location due to trail head, attion etc.; installation of emergency posts

Stops & stations location due to trail head, attoac etc.; signage (e.g. attention fields) instadla of
emergency posts

Transportation means See existing standards ossibidity and transportation means

Trails Type (interpretation, panorama etc.) and descriptio surrounding environment (forest, lake$

etc.), length, width, slope, material, existencenafrow points, obstacles, stairs, shadowi
existence of railings

=]

Guiding systems Type of guiding system (haptic: aettention fields; Braille; visual: e.g. signagegsy to

read and understand

, senddecffii

Information features Number of elements; type dbrimation features (boards, interactive elements;etvhich
human senses are addressed; installation heighil(f® or fixed); existence of attentig

fields

=}

Taking a break features Type of features (bendipisets); type of benches (e.g. with back); tgpeéables (e.g.

under-rollable); accessible without stairs, cldsetrail

Nature experience features/
Nature attractions

Accessible without stairs; close to trails; actestto perform their (what can be seen
experienced); size of the location (large enoughwbeelchairs); material (e.g. slippery)
existence of railings; existence of attention felthstallation height (flexible or fixed)

Information centers See existing standards on aifsikty and exhibitions

Toilets Number, signage (attention fields) and guidingeyst
Existence of (accessible) rest rooms

See existing standards on disabled toilets

Gastronomy/accommodations See existing standardsa@ssibility and gastronomy/ hotels

Provision of assistive technology (e.g.
Swiss-tracks)

Availability (prices, conditions)
Communication modes (sms, email, phone etc.)

IAccessible for which types and dees of impairment

Relationship to other accessible features

Safety issues Network coverage, emergency poaf astilability

Table 2: Aspects of accessible recreational natmdiman-made elements (from Hennig 2014b)

3.1.2 Tourism service chain

But, focussing on single elements is not enougm@oable to journeys, visits to natural areas oslythe
availability of various facilities and services thgupport all kinds of activities related to theyst As
presented in Fig. 1, this refers to (i) decisiorvit the site and according organization (infotima incl.
booking etc.), (ii) journey and arrival, (iii) fafi@rization with the destination on-the-spot (otagion,
information), (iv) performing on-site activities crexperiencing the destination (including mobility the
destination) (v) gastronomy , accommodation, shugpic., (vi) return home (i.e. departure and jeyjn
and (vii) memory-sharing (e.g. online). Elementisitetl to these activities build up the so callegritm
service chain (BMWi 2007; CA 2005; NatKo & VAN 2Q0Here, it applies that only if attractive fag#is
and services are developed and implemented alangritire service chain, a complete service chaas —
requirement for convenient holidays— exists. If ofi¢he links in the service chain is broken or soitable
to the guest, then the visit may either end urfsatisrily or may never happen (Bollich & Neumanr020
Osterreichische Bundesforste 2014).

| On-site Board & \ Return Memory
activities\ / lodging home sharing

Fig.1: Tourism service chain (adapted from Waig2fy; URL 3)

The provision of a complete service chain is asvaatt for recreational and/ or tourist visits tounal areas:
Also visits to the outdoors require for infrasturet in terms of information, arrival, orientatiomoving
around, on-site experience, departure, and ment@sirg). Regarding recreational visits by the diedbhll
facilities and services along the service chaintrbesbarrier free. Here, if only one element isgimg, this
does not just mean discomfort and/ or inconvenidaceéhe guest, but - in the worst case — that thain
breaks” and that a person will not be able to \Asilestination at all. Thus, for instance, if dulgaransport
is not available, then the visit is unlikely to pap (CA 2005; Osterreichische Bundesforste 2014).

At that, it has to be highlighted, that the finigikl of the tourism service chain, which refershe provision
of off-site information, is of particular relevancis already outlined — even though this is just among
many links — on this first link it depends, if tHecision to visit a site is made or not.
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3.2 Accessibility

Accessibility is defined as the ability to access functionality and possible benefits of produdesyices,
services, or environments for people with disabdit It describes the degree to which a buildinddoor
area or other facility is accessible, i.e. can beered and used by everyone — independently, wittieau
need for special arrangements (EC 2004; URL 1).

Due to the growing relevance of ICT, accessibiiiiglay refers also to the accessibility of digitad, web-
based solutions. Described by the term web acdlitssilit means that disabled people can perceive,
understand, navigate, and interact with the Wed,that they as well can contribute to the Web. Hsiks
for removing barriers that prevent access to webdiy the disabled. Only if websites are correddlyigned,
developed, and edited, all users have equal ate@s®rmation and functionality (URL 6).

In terms of web accessibility, digital assistivehrologies play an important role. By definitiorsiaive
technologies is any object or system directed tdevaaiding disabled people in interacting with their
environment in order to communicate with others mdccomplish a variety of tasks. With regarditgtal
products, it refers to technology that supportsraige accessing and using software applications and
websites, interacting with other technologies @&ominent tools are Braille display, Braille embass
magnification software, optical character recogmitiscreen reader, and voice output. Among theseev
output, screen reader, Braille display, and magaiion software are the most popular ones (Henhal.e
2012; ITU/G3ict 2014).

3.3 Target group

The group of people asking for accessibility is ooy large, but also quite heterogeneous: In thefgean
Union, about 37 million people are considered ofrfg disabilities. If the definition includes othgmoups as
well such as the elderly and further people reggifor accessibility due to several reasons, thabar of
people demanding for accessible environments is gveater. Thus, for instance, altogether, arou2@ 1
million disabled or elderly people in Europe wouldicome improved access (CA 2005; EC 2004).

3.3.1 People with disabilities

People with disabilities include all persons tlate to physical, sensory, or cognitive impairmemhi¢h
have a substantial and long-term adverse effeét person’s ability to carry out normal daily adies), are
challenged by barriers and obstacles that prevssrntfrom fully participating in the world. At that,
disabilities may be present from birth, or occurimg persons’ lifetime (Atkinson & Castro 2008, URI.
Barriers faced by disabled are as different as $afmmpairment (Table 3).

Disability Barriers and obstacles

Wheelchair Stairs, steep ramps, vehicle boardirlg stairs or other obstacles, narrow entrancegsgdpassages
missing space for turning the wheelchair,

handles, push-buttons, door latch or mountingshcare reached

no roll-under tables, washbasins etc.

Reduced Long distances, overcome differences in level (staamps etc.), steep gradients etc.

mobility Smooth, slippery surface of roads and sidewalkstéims of unfavorable weather conditions), but atsduildings, leisure|
facilities etc.
Severity and/ or degree of the barriers varies nidipg on which type of assistive technology is uged. walking stick, walking
frame)

Arm/ hand Usage of railings, handles, push-buttdosr latch or mountings

Visual Problems to orient themselves, navigatefantitheir way

Low-contrast visual information causes stumbling arcreases accident risk
If information is not imparted in an auditory ama/haptic manner, these people are lost

Hearing Acoustic signals can not be perceivedcdustic signals are not transformed into visuakpthese persons are lost
Since the deaf often suffer from disturbance ofildarium and anxiety states, being in dark oftenses problems for them
Allergy Different materials, food, pollen (hay feyetc.
Learning Problems to orient themselves in unfamiknvironments, and to use independently infomnatis usually available due fo
missing reading and understanding skills
Mental Not-familiar, unknown environments; not kriogswhat they expect there

Table 3: Impairments and to this related barried @bstacles (from Berdel et al. 2003)

3.3.2 The elderly

Owing to specific, age-related deficits and alterat (e.g. reduction in stamina, mobility and sepnsoe.
visual and auditory acuity) many elderly peoplesfharriers and obstacles just as the disabledr fbaiber
not only is currently increasing, but it is alsopegted to rise further in the future due to thecatled
demographic change, resulting in a greater prapodf older people in society (EC 2004).
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3.3.3 Other groups concerned

Other groups calling for accessibility are for arate (CA 2005): (i) all those people who experience
temporary impairments, such as a broken limb, athamndition, or general fatigue, (ii) accompanying
persons such as families, friends and carers, sivecamplications of the resulting disability arikem shared

by them, and (iii) families with kids, which dueeqy. baby buggies face barriers, too.

4 METHODS

To yield insight into the current status of acdeifity of natural areas, and to develop recommeindaton
how to impart information as needed to the targetig (in a way suitable for them), several methwdse
applied.

The research put particular focus on protectedsasghich often serve as an example and have amodke|
function regarding e.g. the development of new tgmhs in terms of nature-based recreation. Further,
especially protected areas are challenged by abtigs On the one hand, providing great naturada
scenic beauty as well as environmental attractithes; have the obligation to be open to the germrhlic
(including disabled persons as well) for purpodegisitation and recreation. On the other hands¢hsites
have the responsibility to conserve and protectr thatural environments. Expansion of all kinds of
infrastructure must be well thought of as it notyocan have negative impact due to the construation
infrastructure, but also since it allows and enages more people to visit the site. This might iewanted
because of aspects such as wildlife disturbanosijar, littering, and crowding.

4.1 Literature Review

An extensive literature review was undertaken @mtily, review and report on relevant aspects coricg

the accessibility of natural areas. This refer@)taccessibility standards and guidelines regaydiigital and
non-digital products, (ii) reports and documentspared by natural as well as protected areas, tsxaed
stakeholder groups as well as umbrella organizatiGgg. tourism and recreation, protected areas,
disabilities), and (iii) scientific publications ang. recreation and tourism, disabled people andszibility
and barrier freeness of digital and non-digitaldorcts.

4.2 Survey of natural area

A survey was conducted among large protected aregaspational parks, biosphere reserves and nature
parks, in Germany, Austria and Switzerland (autl20t4). The questionnaire contained of 17 questions.
Here, mostly open questions were used since tluiwalfor specific and precise answers, and it gibhes
respondents the opportunity to answer freely, withmeing constrained to a supplied frame of refegen
Due to more detailed answers a direct view intespondents own thinking can be given (Roberts.et al
2014). The questionnaire was prepared using thmeomjuestionnaire design tool Survey Monkey. The
guestionnaire was distributed using email.

From 197 large protected areas the questionnaisesesat to, 68 (mostly nature parks) participatds: data
collected through the closed questions of the waedl questionnaire was pre-processed (e.g. data
cleansing) and statistical analysis using MS Earcel IBM SPSS. Analysis of data retrieved from thero
questions was done through human coding. Followiolgerts et al. (2014), this involved several stéjrst,
guided by the researcher’s own prior theoreticgleetations and reading of some examples, dimensions
which open data had to be coded were defined ¢oding categories). Second, human coders labeled
responses with one or more coding categories. Thinde data had been categorized and coded, it was
explained in terms of what is being said aboutsthigiect or theme. So, it became obvious to whaigceaies

are related, if and where trends and patterns, existif there are common themes emerging.

4.3 Analysis of analogue systems

Analysis of similar systems (AoSS) is a method wabwn in the field of software engineering,
requirements and usability engineering. Usuallig thethod is used to discover how others have adddea
related problem. Further, AoSS is applied to discahe most significant features of other produicts,
systems that are similar to the product being gdadr At that, all aspects of interest among exgssimilar
systems are compared site-by-site based on criesiang the most direct implication for meeting teys
objectives. This creates an analysis that, on tieehand, is broad (due to the number of produsiswed),
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and, on the other hand, is deep (due to the numbésatures compared). Through comparing different
systems, one can yield insights on why one item bmybetter (e.g. easier to operate) than othersitem
Further, it allows spelling out the pro and conghaf different systems and merging meaningful aé age
adaptive solutions into one’s own product (Nemdid4® URL 1).

Based on the questionnaire results, websites eflextion of large protected areas were studiedetaild

Therefore an appropriate catalogue of criteria @laborated. First, it focused on criteria relatedgpects of
web accessibility (i.e. in line with WCAG .0 pripdes), second, on kind of information offered te target
group including aspects such as position, visibdind findability of the information in the websde well as
its structure, and, third - if available - on wedisbd maps (design, content, design, functionaliligsage

with other media such as verbal description ofrtiag content).

5 RECOMMENDATIONS TO IMPROVE INFORMATION IN SUPPORT O F DISABLED
PEOPLE’'S RECREATION IN NATURAL AREAS

5.1 Web content accessibility

Even though, well-documented and well-approveddseds of web accessibility exist (besides WCAG 2.0,
ISO 28803, and EN ISO 9241 etc.), only a small nemu protected area websites put these into peadifi
considering the special needs of disabled peoplallafocus is on visual impairments providing wser
concerned with the possibility to change font saapr and contrast as used in the website or ésqmt
content without images (c.f. Otztal Nature Parkjs#ia). However, among the analysed websites
particularly the solutions of Eifel and Harz Na@bnPark (both Germany) are outstanding due to
accessibility. Both consider comprehensively WCAG grinciples and guidelines. At that, the website
Harz National Park is priced with the BIENE awafdle(many's most prestigious award for barrier-free
design; URL 5).

As a basic principle, web applications today shqayg attention to WCAG 2.0 to guarantee accessitof

its web content. This is a true for websites ofuredt areas. WCAG is a standard developed by the
WordWideWeb Consortium (W3C) in cooperation witHiinduals and organizations around the world, with
the goal of proving a single shared, internatignaticepted standard for web content accessibiilay neets
the needs of individuals, organizations, and gawemts. The according documents explain how to make
web content more accessible to disabled people. etent refers to the information in a web pageveb
application, including natural information suchtest, images, and sounds as well as code or mahatp
defines structure, presentation etc. In its sea@msgion, the WCAG has twelve guidelines that aganized
under four principles (Table 4): being perceivabblgerable, understandable, and robust. For eaclelineg,
there are testable success criteria (URL 10). Atshwommary of the WCAG 2.0 guidelines is providedier
URL 7; detailed information on web accessibilityngiples and guidelines can be found at URL 8.

Principle Guideline (Name) Guideline (Description)
Perceiv-able Information and user interface comptsmust be presentable to users in ways they eaeipe
1.1 Text alternatives Information and user inteef@omponents must be presentable in ways perceilgblusers
(e.g. verbal description on non-text content likages)
1.2 Time-based media Time-based media (audio, yidkrovide alternatives for it (e.g. subtitle)
1.3 Adaptable Create content that can be presented in differentswfor example simpler layout) withouit
losing information or structure
1.4 Distinguishable Make it easier for users toad hear content including separating foregrouaih foackground
(e.g. use of color, color contrast, audio control)
Operable User interface components and navigatigst bre operable
2.1 Keyboard accessible Make all functionality &azle from a keyboard
2.2 Enough time Provide users enough time to reddiae content
2.3 Seizures Do not design content in a way thlah@svn to cause seizures (e.g. red flashed)
2.4 Navigable Provide ways to help users navidateé content, determine where they are
Under- Information and the operation of user interface tyesunderstandable
standable 3.1 Readable Make text content readable and urdelable (e.g. due to language)
3.2 Predictable Make web pages appear and operptedictable ways (on focus, on input)
3.3 Input assistance Help users avoid and corristakes (due to labels or instructions; error idieation)
Robust Content must be robust enough that it cantegpreted reliably by a wide variety of user @igeincluding assistive technologies
4.1 Compatible | Maximize compatibility with curreamd future user agents, including assistive teciyies

Table 4: Overview on WCAG 2.0 principles and guites (from URL3; URL4; URL 8; URL 11)
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In order to accommodate different situations thaly mequire or allow greater levels of accessibilitgn

others, the WCAG 2.0 distinguishes three levelaaokssibility: A (lowest level; basic), AA (recomnaed)

and AAA (highest level; ideal). Depending on theessibility level, different WCAG 2.0 guidelines stu
be met by the particular website (URL 9).

5.2 Suitable information provision

Due to the relevance of the tourism service chBinsecreational and/ or tourist visits to natuse¢as (see
section 3.1.2), it is important that informatioropided does not focus on single features only,that it
reflects all aspects of the tourism service chiig.(2). Accordingly, barrier free services andilfaies must
be presented, and relevant characteristics halve twtlined in detail (as e.qg. listed in Table 2).

| Journey \ On-site \ Return \Memory

& arrival\ Jactivities home \ | sharing

Parkings Trails Parkings
Transportation means Nature attractions Transportahgn means
Stops & stations Information centers Stops & stations
Taking a break features
Guiding systems Gastronoym/ accomodations
Information features Toilets

Safety issues

Fig. 2 Information content and structure reflectihg tourism service chain in terms of accessyhilit

Here, it is important that information on accessiérvices and facilities is easy find. Analysigpaiftected
area websites show that relevant information igroftard to discover. Thus, where to find informatio
required by the disabled should be providing attfiglance (e.g. top-level of navigation-hierarclayd
adequately labeled (Fig. 3).
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wallen wir lhnen einen
Erlebenswertes benutzerdreundlichen, schnellen und
Touren kompakten Angebotsiberblick bisten.

Gatronomie und Unterkunft

Tipps & Links Der Begriff  batrierefrel” ist nicht als Garantie dafir zu sehen, dass
|WE|terhE Limes | die Touren und die gefihrten Wanderungen immer ohne Hindernisse
| benutzt werden kdnnen. Denn %Wege in der Matur kdnnen sich rasch
|
|

| Naturparke in Deutschland
|.n.rchlv

sowohl durch Witterungseinflisse, als auch z, B. durch Forstarbeiten
verandem!

| Suchen + Finden

Fig. 3: Example for easy-to-find information; Schoigth-Frankischer Wald Nature Park (URL 2)

5.3 Accessible web-based maps

In protected area websites web-based maps playjporiant role in support of planning visits (in adee
of a visit) as well as for orientation, navigati@and way-finding on-site (Hennig 2014).This is asetfor
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visits of disabled people to natural areas. Howewaly few protected area websites leverage webéeas
maps in order to communicate relevant (spatiarmbtion to the visitors. If implemented they hgrphy
attention to requirements of disabled people.

Based on the research results of several previmjegis such as AccessibleMap recommendationsgivin
guidance to develop and implement web-based mags €kis refers to map picture design as wellaage
and properties of functions to be implemented —tmgen particular the needs of the visual impaited.
Hennig et al.2012; Neuschmid et al. 2012). HoweWaCAG 2.0 recommendations provide relevant input in
order to develop web-based maps to be accessible.

Regarding map content, information must reflect therism service chain. As shown in Fig. 4, it is
important that the information related to the seevihain is not only presented in the map, butitraso is
verbally described (readable and/ or audible layiatpassistive technologies). This is in line witke first
principle, first guideline of the WCAG 2.0 (providext alternatives; Table 4). An example how tlasid
look like is presented by the website of the GerMaif3ner-Kaufunger Wald Nature Park (URL 13).

Board & Return Memory
lodging home sharing

Parkings
Transportation means
Stops & stations

Parkings Trails
Transportation means Nature attractions
Stops & stations Information centers
Taking a break features
Guiding systems Gastronoym/ accomodations
Information features Toilets
Safety issues

Verbal description ﬁ Digital Map

Fig. 4: Information content and structure reflegtthe tourism service chain in terms of naturaharaccessibility

6 CONCLUSION

Accessibility is a topic that natural areas payéasing attention to. While on-site accessibleisesvand
facilities are available, there is a lack of offesinformation. However, providing information origing
barrier free infrastructure is an important predtbod for disabled people in order to decide tatvés area

or not. Therefore, today, web-based solutions artiqoularly web-based maps (due to the spatiareef=

of recreational activities) play a key role. Inf@tion must be presented being in line with WCAG 2.0
principles and guidelines, and it must be easyrid-fe.g. findable at first glance). Further, infation
content must follow the so called tourism servibaio. Using web-based maps, these can be developed
applying e.g. recommendations on accessible websnlia@. map design, range and characteristics of
functions; verbal description on the map conteimdpeeadable, hearable). But, this asks for an@pjate
database. Data must be stored in a suitable dadalratbowing providing information on accessiblevsges

and facilities. Besides developing an appropriat@ anhodel, this requires for having digital dataesded at
one’s fingertips.

Concerning the description and classification ofessible services and facilities in natural ardass i
problematic, that on the one hand — even thoughebaireeness plays a pivotal role for these sies
literature outlines a lack of standards on accésgilof the outdoors. On the other hand, there ace
commonly accepted levels of accessibility like pded by the WCAG 2.0 regarding the accessibilityveb
content (distinguishing three conformance level$jus, there is urgent need for elaborating acciisgib
standards for natural areas and for defining aduétys categories. This might be very helpful when
providing information to the target group.
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