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Abstract: Our study concerns two ski resorts from
the Southern Carpathians: Sinia, which is located within
the Bucegi Mountain Group (where winter sports have
appeared since the 1920’) and Straja which is located
within the Retezat Mountain Group (a rapidly developing
resort). Both areas do benefit from good natural
potential factors as regard to the development of wintersport based tourism: considerable snow depth, different
degree of difficulty slopes, favorable exposition, diverse
accommodation infrastructure and closely positioned
generous markets.
Even though they have this high market potential
these resorts as all resorts for that matter are subjected
to the effects o climate change. These effects are noticed
in the reduction in the number of days with snow
coverage (triggered by alteration in the course of
temperature variation and solid precipitation quantities).
Both resorts have developed strategies regarding
their economic efficiency, differing on the local
conditions: as Sinaia is a ski domain that spreads from
900 m to around 2000 m chose to reduce the ski area in
the last functioning months (March – May) to the altitude
Dorurlui Valley located at above 1600 m; as far as the
Straja resort is concerned, where altitudes do not
surpass 1800 m, it was endowed with another strategy
due to the large amount of snow concentrated during the
winter months: extension of the working hours of the
cable transportation devices up to ten hours.
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1. INTRODUCTION
Winter tourism is an important economic activity [1].
Encompassed in this area of winter tourism, the most
profitable sector would be without a doubt the wintersport-based activities. Even if it is difficult to have an
accurate perception of the international revenue,
summarizing the available regional data would entail for
a $ 9 billion industry worldwide [3], [5], [6], [7].
Climate change, as beyond citation possibilities
regarding to scientists, does refer mostly to global
warming. Regarding winter tourism this may refer also to

the afore mentioned matter but it also could refer to the
seasonal timing – meaning that from a calendar basedwinter we shift to a climate-based winter with a
difference of nearly a month as it was shown in [8].
One of the most affected sectors in tourism industry
by these climate changes is by far the winter sports one
[9]. At a time when these sports are becoming a popular
pastime for Romanian tourists, nature seems to be hostile
towards the efficient exploitation of the winter-sports –
based resorts. We chose two of the most popular such
resorts both located in the Southern Carpathians – Sinaia
situated at their eastern end (close to the capital city of
Bucharest) and the other Straja situated at their western
end (close to important target cities as Timişoara and
Târgu Jiu). Regardless of the effort directed towards
accommodation infrastructure which both resorts have
put in lately, the outcome seems not to be as favorable as
authorities have expected. The main problems seem to be
the diminishing number of days with the most important
resources of all – snow layer. The causes of this problem
are the rises in temperature and the drop in solid
precipitation. The strategies of the resorts’ management
are different in coping with the problem: Straja chose
intensification of exploitation during the winter season
and Sinaia chose to restrict to the exploitation of only the
altitude valley towards the end of the season.
2. LOCATION AND GENERAL FACTS ABOUT
THE 2 SKI RESORTS
Both Sinaia and Straja ski resorts are located in the
Southern Carpathians at their eastern and respectively
western ends (fig1).
The Resort of Sinaia is located withn the Bucegi
Mountains, the most tourist developed mountain area as
far as tourism is concerned. These mounatins have the
form of an amphitheatre with its opening towards the
south, where the IalomiŃa valley lies. The highest
altitudes are concentrated in the northern part. The
foremost important orographic knot is situated in the
northern part of the Bucegi Mountains and is represented
by the Omu Peak-2505 m. The mountain mass appears as
being suspended, the altimetry differences oscillating
between 1200 m, above the Prahova river (favorable

element for the implementation of ski trails, due to the
relief’s high potential, that is highly suited for the afore
mentioned) and 500 m against the Rucăr-Bran corridor
and the SubcarpaŃi so that it makes obvious the genetic
connection rendered by the detail morphology, by the
biopedoclimatic stacking and also by the local diversity
thrusted by exposition, slope declivity or by shelter
conditions.

Fig.1. Location of the Straja (1) and Sinaia (2) ski
resorts
The ski domain pertaining to the Sinaia resort is to be
found in their southern part, covering about 116 ha it
entails 2 sectors. The first, known as Carp is situated on
the eastern side of the Bucegi Mountains, between 2000
m and 1400 m altitude and the other one, known as
Valea Dorului, is situated on the western side, between
2000 m and 1600 m altitude. The ski domain can be
extended if we take into consideration the fact that freeride and freestyle skiing can be undertaken even in the
highest part of the mountains, within the area of the Omu
Peak (2505 m). As far as climate is concerned we shall
state the characteristics for the winter season, meaning
that temperatures have medium values below 0°C from
December until March and the traditional snow coverage
was to be found from November until April. The yearly
average temperature is situated around the value of
2.5°C. The dominant air masses come from the north,
which comprise over 47% of its frequency. As far as
vegetation is concerned, the ski area is situated within
three different layers: alpine, sub-alpine and below the
timber line under 1400m in altitude.
Regarding the specific characteristics of the ski
slopes we mention the fact that there are two sides to be
considered: the Carp Valley facing east that has ski trails
going form 2000 m until the middle station 1400 m, and
then bellow the timber line until the urban area of the
resort. These eastern-facing ski trails have a high degree
of difficulty due to their steep slopes (most of the
medium slopes surpass 30°) and therefore are destined to
experienced or even expert skiers/riders. The other side
the Dorului Valley which is averagely oriented toward
the west has one great advantage: the whole ski domain
on this side does not descent under 1800 m, and goes up
to 2000 m. In the next chapter we shall see what this
advantage does for the economy of the resort. The trails

here are destined to beginners but also to advanced skiers
as it is described in [11].
To clarify the dimensions of this ski domain we
mention 2 cable cars, 2 chair lifts, one drag which
encompass an hourly capacity of 4030 persons.
As far as grooming is concerned it takes place only in
the Dorului Valley delineating usually 3 trails (the cable
company owns one groomer). It does not have
snowmaking facilities.
Straja on the other hand, situated at the other end of
the Southern Carpathians is located within the Vâlcan
Mountains. These Mountains have a rectangular shape.
The Petroşani depression separates these mountains form
the Retezat mountains, the ones which together with the
Godeanu Mountains give the name to the group that all
are part of – Retezat-Godeanu. Their orientation is eastwest, and their length is approximately 55 km as in [12]
The tourist areas are Straja, Sigleu and Oslea, the latter
having the highest elevation (Oslea Peak, 1946 m).
The resort is situated at appreciatively 800 m, but the
the Straja Peak goes up to 1868 m, therefore the level
difference is about 100 m (but we still have to consider
the fact that cable transportation does not go beyond
1600 m. The ski area covers almost 14.3 hectares.
The aspect of the ski domain is mainly northern
which is a tremendous advantage regarding the
conservation of the snow layer. As far as the medium
slopes are concerned, most of them are destined to
advanced (15°-25°) and beginner skiers (5°-15°).
The yearly average temperature is around 3°C. As far
as the most important factor regarding winter sports – its
presence was traditionally registered between November
and April (1982-2000). Wind direction is usually
oriented from north-west to south-east.
Regarding cable transportation – it has only drags as
type and 5 in number. Considering the smoother slopes,
all trails can be groomed (the cable company owns two
groomers).
3. CLIMATE CHANGE FACTORS
As this paper refers to ski areas, the most important
parameters that we will take into consideration regarding
climate change will be the average number of days with
snow coverage, variation of snow depth and the number
of days with snowfall.
We do not intend to say that the other climate
parameters are not important but we consider the afore
mentioned ones as exponents of all the others
(temperature, precipitation, insulation).
Accounted changes are observed in two ways:
scientifically – meteorological statistic data and
empirically – performance of terrain studies.
Firstly analyzed needs to be the number of days with
snow coverage due to the fact that it is necessary a
minimum of 120 days with snow-covered ski slopes to
have an efficiently economic exploitation of the resort as
stated in [13].
Fortunately as we can see in fig no.2, the number of
days with snow coverage does not yet have a terrible
drop, over the short analyzed period (for both resorts) the
tendency is stagnation with variations between years,
usually after a snowy year following a year not so rich in
snow.
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Fig. 2. Variation in the number of days with snow
coverage within Sinaia (black) and Straja (white) ski
areas
Having also analyzed this type of data for the Sinaia
ski Resort for a period of almost 50 years (1961- 2004)
in [8] the trend line is slightly more downward pointed.
The worrying fact, on the other hand is the large
variation of snow-covered days between years. As
example we offer the variation gap between 1984 when
there were registered 54 days with snow coverage and
1985 when there were registered up to 136 days [8].
As far as the variation of the number of days with
snow fall (fig. 3), the drop is rather easier noticed, with
63 days in the second year of analyses until the value of
31 days in the last year for the meteorological station of
Sinaia.
The situation is not that drastic for the Straja ski
resort (as it was noticed for the previous graph as well).
The reason for this slight advantage is the fact that the
western area where Straja is located has Mediterranean
influences as opposed to the inward location of Sinaia
where the Continental influences are stronger.

97

94

00
20

19

94

91

151

19

165

88

180

19

119

85

175

19

119

82

166

19

140

79

162

19

116

76

Straj a

19

111

73

150

19

147

70

178

19

139

67

171

19

123

64

162

19

140

19

144

19

113

61

0

Sinaia

Fig. 4. Variation of medium snow depth at Sinaia ski
resort (observations between 1961-2002)
As far as terrain observations, the one which has
presented the highest differences is again the ski area of
Sinaia as we can see in the pictures bellow:

Fig. 5. Illustration of snow coverage in March 2005 on
the Carp Valley at Sinaia

70
60
50
40
30
20
10
0

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

2000

Sinaia

41

63

46

42

41

48

57

50

36

38

31

Straja

37

37

34

57

45

53

50

55

43

60

40

Fig.3 Variation in the number of days with snow fall
within Sinaia (black) and Straja (white) ski areas
The variation in snow depth (fig. 4) we have analyzed
a longer period of time (only for the resort of Sinaia –
which has such a long history). Longer period
observations are more accurate. The global results
present a slight drop of an average of 15-20 cm, but as
before the variations between the quantities of snow
depth between closely situated years, that may vary from
around 100 cm between the winters of 1991-1992 and
the winter of 1992-1993, or even up to almost 200 cm
between the two winters: 1982-1983 and 1983-1984.

Fig 6. Illustration of snow coverage in March 2007 on
the Carp Valley at Sinaia
It is clearly noticed that the destinations of the
traditionally used for skiing is not the same in the two
years: in 2005 the ski area looks as being in high season
(from the snow point of view, because as we can see
from the tourist point of view it does look as out of
season) and in 2007, the tourists have already passed to
trekking activities which are common for the summer
season.
On the other hand the general tendency seems to be
pushing the season towards the spring months – in the
Dorului Valley the Snow Celebrations take place in one
of the lasts weekends of April since 1994 [8].
The worst outcome unfortunately seems to be that for
the month of December which should be the most

profitable one for the industry since the winter holidays
are comprised here in the later part. Therefore the
registered drop in snow layer, snow coverage and solid
precipitation (fig.7) for the month of December has an
equivalent in the drop of tourist flow for the respective
month. The drop in the number of tourists between the
winter of 2002-2003 and 2003-2004 is of 7.8% as stated
in [14].

USA prolongs the medium duration of the season with
55 to 120 days (a study conducted in the period of 19612002.
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Fig.7. Variation of solid precipitation for December
within Sinaia (black) and Straja (white) ski areas
To conclude this chapter we state that these areas
need to be continuously monitored especially as far as
the parameters we have analyzed for a better
understanding of the phenomena and not overestimating
the climate change phenomena based of hearsay.
4. WOLD-WIDE USED ADAPTATIONS TO
CLIMATE CHANGES
First of all we need to realize that the tourist market
has two sides: the demand and the supply side. As far as
the demand side is concerned here are included the
Media (with the role of improved weather reporting), the
government institutions that are responsible for an
improved weather forecasting and most importantly the
generically called tourist which are in fact skiers or riders
accordingly to their preferred winter sport. The most
common adaptations at climate changes are altering the
ski destinations (to a local, regional or even international
extent proportionally with the dimensions of the
phenomena) and altering the skiing/riding timing within
the season. There is also a small proportion of tourist
who would replace winter-sports with other recreational
activities as stated in [2].
The other side of the market is represented by the
supply side, which is the one obligated not only to adapt
to these changes but to adapt in an economically efficient
manner.
The actors of this side of the market are represented
by Government subsides as energy costs, public land
leases and infrastructure grants, then the most important
role play the ski area operators, with their technological
and business practices (fig.8), then the ski associations
who deal with public education and the political lobby
for the GHG mitigation and last but not least is the
financial sector with their role as distributors of weather
insurances.
The technological adaptation of snowmaking cannot
be overseen, for the studies of [15] have shown that
snowmaking in six resorts on the eastern coast of the

Fig.8 Climate change adaptations of the ski area
operators as described by [2]
None the less scientists have argued [1] against the
intensive use of snow making especially the one which
uses additives – may them be organic (bacteria as
Pseudomonas syringae who is artificially introduced in
the environment, thus affecting other vegetations species
– especially the sensitive alpine one) or the inorganic
rich in nitrogen which favors water crystallization at
positive temperatures. Another fact is the withdrawal of
water from different water bodies during a time of the
year when traditionally the intake of water is low,
therefore, for example in Australia, but also Switzerland
as stated in [2] there are a series of regulations regarding
how much of the natural water bodies they can exploit.
Still in the 2001-2002 winter season in the North
America the coverage of terrain with artificial snow
varied from 62% in the North-East to 98% in the MidWest.
Slope development is another important adaptation
factor which is provided for by slope contouring
(smoothing of the surfaces by grooming the surfaces
during summer). This technique is a cost efficient one
due to the fact that it reduces the snow depth required to
operate from 40 cm, which was considered the
acceptable minimum to a fairly 25 cm of snow depth.
Another dimension of snow contouring refers to the
gullies and gutters which delineate the slopes for the
‘recycling’ of the melted water which feed the
snowmaking reservoirs.
The least aggressive one towards the environment are
landscaping techniques which deal with strategic
planting, which accounts for the recapturing the moving
snow (technique also known as ‘snow farming’) but also
with the partially shading of the slopes and deflation
(transport of the snow by the action of the wind).
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