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Abstract
The purpose of this project is to use the geographical and geomorphological information
by means of GIS techniques in order to create an atlas book (catalog) of the Romanian ski resorts.
The methodology used to create the atlas aimed to create unitary, complete and complex
maps for all Romanian resorts. The maps contain all the necessary information for tourists in
order to choose the suitable resort, either for a level of training, preference or depending on
proximity in relation to their location.
The utility of this work is sustained by the necessity of having such a catalog in Romania
that provides a wide range of information. The English version of this atlas could very well attract
foreign tourists. All in all, the goal is to promote Romania as a touristic destination on an internal
and international level.
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1. Introduction
This project proposes a map catalog that would integrate all the ski resort
maps in Romania. Analyzing promotional materials, brochures and resorts
catalogs from abroad we got the idea to create such a product for our country
(Dobre, 2011; Dobre et al, 2011).
Most of the times, during the winter season, on weekends or holidays the
saturation of certain ski resorts is obvious. Sometimes skiers encounter the
difficulty of choosing a resort. This choice is subjective and directly influenced
by some elements such as the slopes features, the characteristics of the resort,
the touristic infrastructure (if the resort has a gondola, covered chairlift or T-bars
because the weather can influence the tourist’s preferences), the location of the
ski slopes and the proximity to other resorts (Teodor et al, 2015). We propose a
map book atlas to respond to these preferences. Using this catalog, all the
resorts can be visualized using a single product.
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2. Studied area
The study area for which the maps were done is represented by the
Romanian Carpathians (Fig. 1). There were identified 35 ski resorts designed
for winter sports. The resorts sum up to 230 km favorable for skiing,
corresponding to 159 ski slopes, out of which 10 for beginners (5 km), 43
beginners towards intermediate (44 km), 78 intermediate (medium) slopes
(145km) and 28 advanced or difficult level slopes (37km). The cableway sums
up to 77 chairlifts, 24 T-bars, 6 gondolas, and 4 lifts. Also, we can observe 4
lifts for children and 2 destined for other activities.

Fig. 1. Studied area

3. Methodology and data used
Each map was made by using ArcMap, ArcScene from ArcGIS package,
Global Mapper and CorelDraw software.
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4. Working stages
4.1. Goal setting: to achieve an atlas of all ski areas in Romania by
using geographical and geomorphological information (Grecu, 2009, Urdea,
2000). The atlas would include complete, detailed and complex maps for
tourists interested in winter sports.
4.2. Information and data acquisition: good data accuracy is very important
for achieving the aim (Mihai, 2008). For this study were used topographical
map 1:25.000 scale and aerial images from 2009-2010 and 2012-2013 (Table 1.).
Data source

Typology

Fields
associated
to vectors

Usage

Topographic map
1:25.000 scale
Topographic map
1:25.000 scale

Line vector
type

Elevation

DEM (Digital Elevation
Model), aspect, slope

usage

Permanent,
temporary

The drainage density

Roads

Topographic map
1:25.000 scale

Line vector
type

Road type

Road network
identification, highlighting
ski area accessibility

Railway

Topographic map
1:25.000 scale

Line vector
type

Railway
type

Rail network identification

Elevation

Topographic map
1:25.000 scale

Point
vector type

Name

Ski slopes

Topographic map
1:25.000 scale

Line vector
type

Name,
difficulty,
length

Cable way

Topographic map
1:25.000 scale

Line vector
type

DEM

Topographic map
1:25.000 scale,
SRTM images, c

Raster data

Land
Cover

Corine Land
Cover data,
Topographic map
1:25.000 scale

Polygon
vector type

Input
digital data
25 m
Contours
Hydrology

Name,
difficulty,
resort name,
length
Elevation
and
geographical
information
Name, code

Panoramic points
identification, maximum
elevation identification
Various maps:
Hypsometric map, Slope
map, Aspect map,
Functionality slopes map
Various maps:
Hypsometric map, Slope
map, Aspect map,
Functionality slopes map
Various maps:
Hypsometric map, Slope
map, Aspect map,
Functionality slopes map
Land use map,
Functionality slopes map

4.3. Digital Elevation Model achievement: the next step was to extract
the contours using the topographic Romanian map, scale 1:25000 (Iancu, 1970).
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Wising the curves the DEM (Digital Elevation Model) was generated
(Gheorghe, 2010; Grecu, 2002).
4.4. Use of aerial images to represent the area in 3D effect: image area
was exported at 1:5.000 scale for each resort (Fig.2). To represent the terrain
surface were used aerial images from 2009-2010 and 2012-2013 which were
adjusted in shades of gray (Fig. 3).

Fig. 2. Using Global Mapper to export the areal images for each resort

USING GIS TECHNIQUES TO CREATE THE CATALOG OF ROMANIAN SKI RESORTS

85

Fig. 3. Using ArcGIS to adjust the areal images color (shades of grey)

To the areal images were given the elevation from DEM, thus generating
the 3D effect (Fig. 4).
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Fig. 4. Using ArcScene program for generating the 3D effect

4.5. Drawing vectors representing ski slopes and cableway routes: the
next step was digitalizing the ski slopes with polygon type vectors and
overlaying them on the aerial images. Cableway installations were drawn by
using vector lines.
After that, was creating the line-type vectors, which were given a certain
symbolic width and color, corresponding to the difficulty level of the ski slopes.
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4.6. Completing the panoramic maps: CorelDraw was used to add the
other elements represented on the map such as the geographical information
(hydrology network, road network, parking places, rental ski centers, ski schools,
information centers, first aid centers, restaurants, hotels etc.), and the map
elements (the legend, north arrow-orientation, and the scale of representation).
For each ski area were added some additional functionality ski area
information and recommendations (the characteristics of the ski resorts,
facilities etc.).

5. Results
The Romanian ski catalog is the result of this project. It is an atlas of all
ski areas in Romania. The catalog (Fig. 5) contains a location map for all the ski
resorts in Romania (Fig. 1), a catalog content (Fig.6), the panoramic maps for
each ski resort and some additional information about some major ski areas (Fig. 8).

Fig. 5. The catalog cover
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Fig. 6. The Catalog content

Fig. 7. Map components
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The detailed maps of the resorts contain complex information such (Fig. 7.):
Resort location details
Access roads description
Useful web links
Slopes routes
Ski slopes length
Country skiing routes
Ski equipment rental centers
Ski schools
Packing places
Railway stations
Hotels and hostels
Restaurants
Information points
Mountain rescue points
Path routes
The difficulty of the ski slopes (represented with the internationally
agreed standard color)
• Total length of all the ski slopes in every resort
• Total length of all the ski slopes in every resort depending on the degree
of difficulty
• Cableway information
• Facility information: lighting installation, the existence of artificial
snow
• Other useful information: the resort capacity, hours of operation
depending on the type of lifts.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Some examples of maps from the catalog are shown in figure 9.
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Fig. 9. Example maps from the book atlas

The catalog contains dedicated pages with more information (Fig. 8):
Detailed description of the resort and location
Point access description
More information about skiing
Ski rules to follow
Accommodation recommendation
A suggestive photo of the resort

•
•
•
•
•
•
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Fig. 8. Example pages from the book atlas
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6. Conclusions

The novelty of this article is given by the fact that our work proves that
using geographical and geomorphological information by means of GIS
techniques is particularly useful in tourism. Also, we propose a new and unique
product in Romania. The utility of this atlas is sustained by the necessity of
having such a catalog that provides a wide range of information. This
application could be a very useful element for tourist’s decision because they
can see all the features integrated depending on their performance or desires.
At this time, steps are being taken in order to publish a book version of
this catalog. We will take into consideration an online version. The future
approaches are to coverage and distribute the atlas in all tourist resorts in all
tourist information points in Romania, train stations and airports in the country
and abroad.
To conclude, the final goal is to promote Romania as a touristic
destination on an internal and international level. For achieve this goal the
English version of this book will be published.
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