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Abstract. Interactive maps have found their applicatiomiking as well. More and more hikers use smart
devices for orientation that contain topographid/another cartographic products adapted to mosiogind
certain terrain. This trend has not been fully deped in Croatia, but the increased number of uskessnart
devices and applications adapted to them shaliogrtiead to a larger number of interactive hikmgps.

The paper presents the Interactive Map of the NatiBark Paklenica that was produced within thené&af
the diploma thesis at the Chair for CartographthefFaculty of Geodesy, University in Zagreb.
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1 Introduction 2 Interactive maps

Maps are the best way to present the space, and The i_nteractivity(lat: inter Agere = alte_rnately or
Internet is exactly the best possibility to provithe ol Lel?tlon ¢ SO some Otk:'er: ) (efers ; Itn social
accessibility to maps that printed maps has neadr {PSychology to succession benhaviour of wo or more

[1]. Interactive maps present to users even madp&Sons .in .order to communigate. Analogously, the
lucidly and in a more interesting way the contehtt Interactivity in cartography provides for users thap

they are interested in, and since they are availahl gzolce, making decisions, but also the feedbaciceft

Internet, they are easy to browse and use. map p_resentgtion in r?a' time. In creating

Interactive maps have found their application in .rgultlme.dlla Interactive prppertles (.Jf. .the map, the
large number of activities. These are most often t teractivity refers to various p055|b|llfues Qfem_s o
maps that provide various information for usersuitbomake |nd.|V|duaI 'ch0|ce, as we!l as wsuahsatllomi an
certain locations, towns, traffic, economic fakt presentation of information adjusted to the intexes
and similar. Their application is unlimited and ipndgeeds Ttﬁse{)s'. dvant fint i
depends on the needs of users and those who order ome ot the basiC advantages of Interactive maps
maps. are: .t.h'e pOSSIbI|It¥ of changlng the sga!(?, the

Due to their beauty, richness and diversity, tk%oss'b'l'ty of changing the view, the p033|b_|llty 0
protected areas present a fundamental value and 8ﬁ@ctlng.ts3r/]r.nbols /orﬁc;)r!oulr S on a map, mOV||ngkor; a
of the most important natural resources being Bf[ﬁp’ switching on/o te ayers on a map, links to
special interest to tourist, mountaineers and atlire other maps or pages, etc.

lovers. The presentation of such areas has alwests bb _In a:jver%/ shotrt trllme, Itrrlternet hl?lst profv en ash!ts
a special challenge for cartographers. asic advantage to have the possibility of seagehin

There are 420 areas in Croatia protected by tﬁ@d. publishing extremely large number of data
Law on Nature Protection [2] in 9 categories ofunat available to a .Iarge number of users. Among many
protection. These are: strict reserve, nationak,papther data a""?‘"ab'e on Internet, there are alEoge
special reserve, nature park, regional park, nbtufﬁ‘mber of various maps. .
monument, significant landscape, park-forest, and _The avallability of Internet maps IS one of the
park architecture monument. The total area of psic advantages as related to traditional maps, an

protected areas is 717.921 ha. The most beautifill N ot?er |mportantk character_lgltlc ¢ |steract|v;ty. h
valuable areas are protected in 8 national par eractive maps make 1S possibie for users 1o have

(95.472 ha) (Figure 1) and 11 nature parks (419.6 contents they are interested in presented tierbe
ha) [3] aid out and more interesting way.

2.1 Interactive hiking maps

Hiking maps are a special type of thematic maps
where the hiking infrastructure and connected
contents are specially emphasized. It relatesdirsil
to the relief, mountain peaks, hiking routes, cointr
points of hiking trails, mountain accommodation,
traffic and other facilities intended for hikers. drder
to increase the accuracy of the presentation and tc
provide higher reliability of maps, the data rethte
hiking infrastructure are collected by means of GNS
devices that survey the details that are not oy onl
rarely delineated in topographic maps.

The experienced hikers always have a map of the
selected area with them, when they go to the
mountains. They first study such map in order to ge
better prepared for challenges they might come
across. Present hiking maps very often have well
described hiking trails, their length and the time
Figure 1. National parks in the Republic of Crofslr =~ needed to cross them, which makes the orientation i
space much easier, and more and more hikers use GP

1. HP Brijuni
2. NP Kornati

3. NP Krka =
4. HP Mijet

5. HP Paklenica

6. HP Plitvicka jezera

T. HP Risnjak

3. HP Sjeverni Velebit
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devices for orientation that already cont
topographic or other cartographic material intentie
help in moving around the terrain.

The interactive maps find their application in
areas of hman activity, and thus also in hiking. T
example of such a map is the map of the Nati
Park Mount Rainier in the United States of Ame
(Figure 2).

Interactive Map: Find Lodging, Events and Activities in and around Mt. Rairier

Afimeter Cabin st Mt. Rainser HOSE INFORHATI®N

Figure 2.The example of interactive hiking m— Mt.
Rainier [4]

3 Hiking portalsin Croatia

The beginnings of organised hiking in Crost
date back as far as the year 1874 when the Crc
Climbing Society (HPD) was founded. Today, a
140 years of its existence, there are about 2
hikers active in Croatia who are onised in more

planinarski-portal.org

than 250 climbing societies and clubs, and t
activities are coordinated by the Croat
Mountaineering Federation (HPS) [5]. Apart fr
.central “hiking Internet portal, the portal of tl
Croatian Mountaineering Federatiorwww.hps.hr
there are also more portals active with a v
spectrum of information related to hiking &
spending time in nature. They also present a védt
resource for hikers and hiking. One of such Inte
pages is alsohttp://planinarenje.l that has been
refreshed with the interactive map of Croal
mountain peaks, but also of the mountain peakkei
neighbouring countries that the hikers are intexkgt

[6].

The Mountaineering Section ¢he Faculty of
Geodesy initiated in 2014 the Mountaineering P
(www.planinarskiportal.or) where web GIS
application with dynamic overview of maps
available, as well as the possibility to ask al
various spatial matters. The application is conce
as a complete web GIS portal that includes
essential information related to mountainee
facilities in Croatia, the control points of thedatian
mountaineering bypasses and access roads. I
way, all registered users could participate in uipdge
the contents of GIS application by collecting vas
data, which would contribute to its accuracy .
quality [7] (Figure 3).

#Karta @SadrZaj> @Info~ Prijavi se Registriraj se

Planinarski objeKftifi
Kontrolne tocke

Flaninarski objekti

Tragovi prilaznih putova

I.hlullllll & Iul;o:ci
¢ PLANINARSKA KUCA ALAN

FEEX®E

e

Kontrolne tocke HFC

Karisni linkovi

© @

Planirani izleti

Najnoviji GNSS tragovi
Naziv: V. Rujne [Vela Gospa - Nekica dolac - Bojin kuk {juzni
uspen]

Planinarske knjige i priruénici, karte i dnevnici

Kontakt

adi
el

Posaljite upit putem kontakt obrasca

HRVATSKI ®o
PLANINAR

G Facebook

Figure 3. Home page of tlmountaineerin portal of theMountaineering Section at the Faculty of Geo [7]

So far, we have not found any interactive hik
maps like the one on Figure 2, however, we I

made an interactive hiking map the National Park
Paklenica for the diploma thesis of the studenteldi
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Smukavé.

4 Interactive hiking map of the National Park
Paklenica

4.1 Basic infor mation about the National Park
Paklenica

Due to its unique natural features, magnific
forests andextraordinary geomorphologic structur
the area of Velika and Mala Paklenica was procldi
a national park in 1949. The main reason
proclaiming this area a national park was

protection of the largest and best preserved f
complex in the teitory of Dalmatia, which wa
The Pakler

threatened by overexploitation.

~

National Park stretches on the area of 95 km2hel
littoral slope of South Velebit under the zone loé
highest mountain peaks Vaganski vrh (1752 m)
Sveto brdo (1753 m) [8].

It covers the area of torrent flows of Velika &
Mala Paklenica, and their distinctive canyons ca!
vertically into the south slopes of Velebit and
broader surrounding area. The relatively small
has an abundance of geomorphological pheno
and forms, diverse flora and fauna, attrac
landscapes and intact nature. Diverse habitatkel
area of Paklenica, along with elevation stratifmat
provide a home for diverse fauna (figure

Figure 4. The details of NP Paklenica

Distinctive features of Paklenica National P
are autochthonous forests of black pine, sevepad
of beech forests and deep canyons with torrentsf

of Velika and Mal&Paklenica. Wider area of Paklen
National Park prides itself with rich and dive
cultural heritage [8].

Figure 5.Existing interactive maps of the NP Paklenica

On Internet pages one can find various map

the National Park Paklenica, however, these
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mostly analogous maps. There were only two digitalpes (e.g. topographic maps, city maps, hiking and
maps (Figure 5) found, and they are both interactibiking maps, Internet maps). OCAD provides you
only related to the possibility of moving arounce thwith a powerful software package for producing any
map. The basic idea of the diploma thesis was tkemé&ind of maps, by interchanging within the following
an interactive map that will allow the searchinghwi fields: Geodata Capture (mobile application), Impor
the objects of map presentation and homonyms, aamd Export of Geodata, Desktop Publishing (DTP)
adding new information about them. and creating Internet Maps [10]. We have been using
4.2 Production of a cartographic project it in teaching activities at the Faculty of Geodésy
more than 10 years.

Interactive hiking map of the National Park The data of the State Geodetic Administration
Paklenica was made within the frame of the diplom&GA) have been used as primary cartographic
thesis prepared at the Chair of Cartography at tBgurces. The central access point for spatial data
Faculty of Geodesy, University in Zagreb in 201B [9SGA is Geoportal DGU (Figure 6), and the following
Various programmes were used in individual phasggata were used in the preparation of this workitBig
of the work (OCAD 9.0.1; Quantum GIS 1.8.00rthophoto Map 1:5000, Croatian Base Map 1:5000
GRASS GIS 6.4.2., Dynamic HTML Editor 1.9,and Topographic Map 1:25 000.

CoordTrans 2.3), and the database was created in
OCAD. OCAD is a program for drawing maps of all

!‘EEOPQR’[AL NASLOVNA PODACI | SERVISI PREGLEDNIK UPUTE KONTAKT
[

Figure 6. The location of the NP Paklenica on Geap®GU

In order to find cartographic documents (needed T e
X uma # planinarska infrastruktura
for the access to Geoportal and for the connection B s + Y
. Spilja
with the data from external sources), the free B e ol
programme Quantum GIS 1.8.0 was used. The relief — magshab e
was presented with contour lines that were ) o BN * ulzuNP Paklenica
interpolated from ASTER digital terrain model, and ) - %m]”:
the presentation of the relief was made in the free - trhmboie R —_—
open source programme package GRASS GIS 6.4.2. . B
Hiking maps are a special type of thematic maps | ety

that require a special type of map graphics. Sévera

types of cartographic symbols were use in thé&igure 7. Cartographic symbols used in the prodoaii

production of the map. One part of the used symbo@e interactive hiking map of the National Park IBaica

is predefined symbols from OCAD, but there were In the process of making a base map, OCAD

also new, one's own symbols created. (Figure 7).  creates simultaneously the database, arranges th
objects into groups on the basis of which a unique

19




Geonauka

Vol. 2, No. 4 (2014)

database is created (Figure 8).

After the database had been supplemented with

T =l

data, the last step was the production of theactere

1 General 1 Secondary Tah!gs F Special F|e|ds|

Databasze | New |

staze

hoteli
| relief
wihovi2
wodeZ
A | dom2
Il (k2

kamp2
turizam?
nazeliaz

@ Database file [dBase. Access, Excell
C:MdzershT omislavtDesktophpilie2. dbf

Remove

ODBL...

Browse... ‘

() ODBC data source:

| Cloze

Cancel

Table: Fpilj2

Ky figld: D

4

Help

— — =

Figure 8. Creation of the database
==

Export OIM (OCAD Internet Map] File

| Gsnerali Layout | kaps I

[ External scripting [ avaScript]

Find |
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TEXT
TEXT

Dataset
Flaninarske staze
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staze

Turistitke znamenitosti burizam
Maselis nacsealia

I ‘ Remove |

Label for the select box:

Label for the find bos:

L I

Cancel Help

Figure 9. Dialog box for defining the search

8
S

plan itself and its installation onto web. The ntam

be made in various formats, as.dxf, .jpeg, .tggf,
with OIM (OCAD Internet Map)being the most

| important among them. (Figure 8). After selectihg t
map resolution, the areas that we want to publish o
web, and after selecting the objects according to
which the search of the map will be allowed (Figure
9), an interactive plan can be made in 3 formidsg
Flash and SVG The basic difference can be seen in
the format of raster files that the future plan |wil
consist of. In this case, Java was chosen, angléame
consists of a large number of .gif files.

By means of the described procedures, a databas
was created that makes it possible to search the ma
according to the given categories. Apart from the
information about ID number that allows the
connection with the base, and the number of
signature, there is also the field in which the aawh
the object is entered that will be shown on thalfin
map, and URL field where the link to another page i
entered (Figure 10).

[B ocap version 901 professionai AD karta NP Paklenica - Mirela Smukavié.ocd] | =Tl |
B File Edit View Symbol undmap GPS Options Window Help
peprrmodaaaamiiixdiz
-l O0ARG e
‘ =1 Al syrbcls
“rie - ol
Dataset: dom2 (=]
s\ k| Find |

1546878 4435053

76% | 708.0 domovii sklariita

Figure 10. Presentation of the information fromadlaise after selecting an object

One of the characteristics if an interactive map map were made. For the purpose of creating *.hien fi
the presentation of additional information aboug ththat provides additional information about the clge
objects presented on the map. In order to meet this the map, the free programme Dynamic HTML
criterion, .htm files (pages) about single objemighe Editor 1.9.6 was used (Figure 11).

20



Geonauka Vol. 2, No. 4 (2014)

[ i e g e T ]

Ft Tooh  Hep

Del iaEccHusane

\tbuers)| Tosninlaw | eakon g e vrbdhe ¥
i A | ur | — il = | | = i | =

* s kooroke otk
© VAGANSKIVRH

BRE»OF| &

Nk rtpe;
Hrvataka planinarsha shilicmica - Jubni Velebat (KT8}
© Velebitski planinaraki pat

EA

| Opis koowoke soike

© Waganski vrh jo najriti veb Velicbita. Theass ma i raqrave Sirckn ruvnn hiks pelkrivans gusiom
ST grawom pa ne prada dojas sajviieg vha. De primerskog riba ima oo 240" lakos beda, 3 vrijed gu

O podwseti thog vidides iz okemite sifwae w Vel Fakdenics.

Opis figa
Metalui fig nabi sa polrsj arsake i

Palaai
- Vlaz u NP - ¥, Palbewsca — pl. dom Paldensta — Struge — Vaganshi voh 705k
© Wlar n NP~ ¥, Pakdemsca— gl dom Pakbessen — Batin jesern — Vagambi oh (Bubova stara) 1S b
© Wlaz u NF - V. Paklemica ~ pl. dom Pakbessca - Vaganski vrh {Lipa atzza) TS &

.~ Vliki Vaganac - Veliko Rojno - Sirage - Vaganski vh 6

! Dunava: - Vagassld vk (at s ks sirass) 3h

184, 363 Render! 0,002

Figure 11. Presentation of additional informatitwoat hiking trails

Although it was planned to make .htm files f0513
the most of the objects on the map, it was not
completely possible due to the lack of availableada  The producedinteractive Hiking Map of the
thUS, .htm pages were made 0n|y for 60 objectmén National Park Paklenicais run by means of the
process of making .htm pages, we tried to achiege fProgramme Java and the Internet browser Mozilla
Comp”ance of the data within object units’ exc'mpt Firefox, it has got five levels of scale ChangeteAf
the cases when there were no data available and f#@ning (Figure 12), the overview map is showrhie t
priority was given to providing the best possibléight upper corner, as well as the object units
information for end users. providing the browsing of the map.
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Figure 12. Interactive Hiking Map of the Nationark Paklenica

The maps make it possible to browse by selecting .
a desired object unit or by entering a desired term 5 Conclusion

the browsing field. after selecting the object pait The production of interactive maps has made the
objects in it are marked in red colour (so callegyientation in the field easier, especially becasiseh
hotspo}, and the later selection opens the web paggyns can be adapted in smart mobile phones in
with additional information about the desired objegyistant and sheltered areas that are usually very
(see Figure 11), i.e. with the information that iSsractive to hikers.

considered to be useful for hikers. Interactive maps have found their application in
21
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hiking as well. More and more hikers usenart Cartography Possibilities), Kartografija i
devicedor orientation that contain topographic and/or geoinformacije, Vol. 6 No. izv. / spec.

other cartographic products adapted to moving atoul?] Zakon o zastiti prirode (Law on Nature Protectjon)
certain terrain. This trend has not been fully National Gazette 80/2013.

developed in Croatia, but the increased number %i Zasttena podra (Protected Areas),

users ofsmart devicesand applications adapted to http://www.zastita-prirode.hr/Zasticena-

: priroda/Zasticena-podrucjél9.11.2014).
them shall certainly lead to a larger number Cfﬁ] Interaktivna planinarska karta — Mt. Rainier (liatetive

interactive hiking maps. . Hiking Map — Mt. Rainer), Visit Rainier,

Although interactive maps andmart-devices  nttp:/www.visitrainier.com/pg/map/Interactive-Map-
make the orientation in the field much easier, one Find-Lodging-Events-and-Activities-in-and-around-Mt
should consider possible problems with signals in Rainier(27.03.2013).
remote and sheltered areas. Still, if the map shoub] Hrvatski planinarski savez (Croatian Mountaneering
make the work possible without Internet connectibn, Federation=www.hps.hr/planinarstvq/7.12.2014).
could be a far more practical way orientation ie th6] Planinarsko drustvo ravnica (Hiking Society raviiica
nature, because it is smaller, easier to search andltR://ravnica.thinking- _
simpler to handle. garment.com/2014/03/06/interaktivna-karta-

. planinarskih-odredistg19.11.2014.).
The map was made within the frame of th ] Planinarski portal (Mountaneering Portal),

diploma thesis and it is not prepared for commerci http://www.planinarski-portal.org/19.11.2014.).

use. Demo version of them can be found QqBjNational Park Paklenicattp://www.paklenica.hr/en/
http://wwwz2.geof.unizg.hr/~vposlonc/paklenica/karta  (23.06.2014.).

htm. [9] Smukawvé, M. (2013): Interaktivna planinarska karta
Nacionalnog parka Paklenica (Interactive Hiking Map
References: of the National Park Paklenica), diploma thesis,

University in Zagreb, Faculty of Geodesy, Zagreb.
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