

















minimum temperature show J substantial variation. All temperature parameters
showed general increases in the decade 1998-2007.

All fc r sites show increases in precipitation and snowfall in all seasons
throughout the available data series since 1933. Although in general summer
outdoor activities show an increa: of suitability for hiking and boat touring,
differences between locations are ¢ tated by wind speed and the number of
days without precipitation. The tendency of variability of snow cover has a
negative impact on snowmobiling a1 cross-country and back-country skiing.
Although there is a general decline in snow cover duration, the data show
substantial variability. For instance, the record at Daniel’'s Harbour in 1964
showed 141 days with snow cover, 1d in the following year there was a record
205 days with snow cove

Landscape touring remains a able alternative for tourism under warmer
summers and winters. Although ev  1ce of climate change can be assessed by
tourism operators, for planning and {aptation, increasing climate variability has
potentially negative consequences for tourism, making planning outdoor

recreational activities more difficult  both visitors and operators.
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1.2 Objective
The objectives of this study are:
¢ to determine the extent and potential impacts of climate change and
variability on tourism to Gros Morne, Marble Mountain, and western
Newfoundland in gent al; and
o to test the relationships between climate change and variation and
tourism activities.

Climate factors potentially cting tourism in Gros Morne and Marble
Mountain will be analyzed. The investigation will consider both cli ate factors,
including changes in pre »Hitation, temperature, and wind velocity; and the
impacts that changes in clin e conc >ns could have upon tourism. Climate data
used was collected from stations ¢  aniel’s Harbour, Deer Lake, Corner Brook,

and Stephenville.

1.3 Climate, Weather, 1d Touri.

Weather and climate have a  3jor influence on tourism, | ticularly when

a tourist is seeking to practice an outdoor activity.

1.3.1. Weather and Climate: De... it 5
Weather is defined as the st of the atmosphere at a given time and is

what tourists actually ex; ience at a dest ation, thereby affecting their















































































































Thus, there are several studic which indi._.e the impact of cli ate change
on tourism, particularly in terms of the lengths of recreatior = asons and the
suitability for specific activities such as skiing, snowmobiling, a 1 golf. For
western Newfoundland, the most important tourism attractions are Gros Morne
National Park and Marble Mountain. ' is thus o )ortune to assess the impact of

climate change on the main outdoor activities for these attractions.
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6. 1996- 2007: warmer
The region was marked by a very warm period in the late 1990s and the early
2000s, followed by a period close to normal and a second warmer period after

2005. The warmest locations for this _ 2riod were Deer Lake and Daniel’s Harbour

The coldest and warmest de  tures from e mean are prese ed in Table
3.1. For the entire period of 75 years, the coldest years were 1941 for Deer Lake

and 1972 for the other three locatiol
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At Corner Brook since 1976, only 6 years have seen total precipitation
below the 68-year mean value. S ilarly, only 6 years since 1976 have seen
precipitation below the mean annual total of 12. .0 mm at Stephen' le.

Wet and dry anomalies for tt  four stations are summarized in Figure 4.2.
For all locations, the available data ior to 1970 indicates a relative’ dry period,
with only isolated statistically wet years. The period 1970-2007 was generally
wet. Drier intervals occurred in 1985-1987 and 2003-2005.

Proportions between wet a | dry years vary between the four locations
analysed. For all locations, the nt  )er of close to normal years (between 90-
110%) exceeds dry and wet years. Stephenville recorded 21% dry and 21% wet
years over the entire 62 year-range of data. However, no dry years have
occurred since 1964, and all of the wet years have occurred since 379. Corner
Brook also recorded equal percentages (22%) of dry and wet years, although in
the period 1976-2006 Corner B. _)k registered 3 anomalously dry and 13
anomalously wet years. Betwee 1976 and 2007, Deer Lake recorded 3
anomalously dry and 19 anomalc ly v ~ vye including 8 consecutive wet
years between 1993 and 2000. Although the Daniel's Harbour record has
significant gaps due to missing da 14 of the 25 years between 1971 and 1995
were anomalously wet. Drier and normal conditions marked iniel's Harbour in

the period ~100-2007.
















winter precipitation recorc show ‘e ‘anomalous’ than ‘normal’ years for all
stations. Over the 30-year | -iod 1¢. 3-2007, only 5 winters (1978, 1982, 1984,
1991, and 1994) were marked by wet conditions at all four stations. During the
same interval, dry conditions were prevalent in 1981, 1998 (although complete
data do not exist for Dan._.'s Harbour), and 2002. In some years (1988, 1992,
2000, 2003, 2005, 2006, 2007), wet winters . one or more stations coincic

with dry winters at others. Subste ial variation is @ modal conditi | for winter

precipitation in western | wfoundli d.
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Figure 4.11 ercentage Changes in Winter Snowfall
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4.3.2 Extra-winter snow

Extra-winter snowfall (autu n and spring) does not benefit »urism, as it
falls outside the skiing and snowmobiling season. Usually, the winter snowfall
exceeds the extra-winter amount. In western Newfoundland, however, a
substantial proportion of snowfall occurs in the autumn an spring. 1e changing
percentages over ti...2 for _ich of the four st. _ins are shown in gt 4.13,

4.14, and 4.15.
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4.4 Conclusion: Temperature @ 1 Precipitatic Tren

All four sites show increases in precipitation in all seasc s roughout the
available data series. All sites also show increased snowfall, though the
changes since 1977 are not as lar : as those throughout the entire time series.
All sites also show increases in annual, se: nal, maximum, and minimum
temperatures for the available time series, and particularly for the period 1998-
2007 (Chapter 3, Table 3.11).

..1e available data dicate 1at Stephenville, Corner Brook, Deer Lake,

and Daniel’s Harbour are all «per 1cing a period of warmer and wetter climate.
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apparent linkage to the phases of e NAO. In ‘restern Newfoundl: d, although
wind conditions wi influence outdoor recrea )n activities, the parameters are

undergoing irregular variations ratl  than systemic change.
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Ste henville (53% of years) and Daniel’'s Harbour (56%) hi 2 ¢ erally
less reliable conditions for skiing. ¢ ing is less important :a H>ur :att....on
and economic contributor at these communit ; than in the Humber Valley.
However, cross-country skiing and snowmobiling are potential sources of income.
Suitable conditions for snowmobiling differ from those required for skiing only in
terms of temperature. Therefore, the level of snow cover required for
snowmobiling and skiing is identical, thus the percentage of reli )ility is the

same for both activities.
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activities throughout the region, including both passive (landscape tourir., boat
touring) and vigorous activit .

Vigorous activities include hiking, among the main outdoor activities in
Gros Morne, and more energetic s} ts such as bicycling, kayaking, and hunting.
For these activities, visibility and air :mperatures impose difftc :nt limits. Passive
activities include fishing, picnicking, and camping which demand little physical
exertion, making them enjoyable in cool and warm weather co itions. The
conditions required for these activities are similar to those requ ed for landscape

touring.
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In the 2020s, the average length of snowmc e seasons in this region were
projected to be reduced between % and 62%, and by 39% and 50% under
the least-change and warn ;t climate change scenarios, respectively. Aithough
western Newfoundland recorded  decreased length of winter =2ason (see
chapter 6), the reliability of @ mi mum snow cover of 2.5 cm sl ws a great
picture for winter outdoor activities ich skiing d snowmobiling, in contrast to

the generalized picture for Atlantic Canada.
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difficulties for long term planning of outdoor activities. Extra-w ter season
snowfall could impact tourism demand in shoulder months.

The most interesting area is  arble Mountain for winter outdoor activities,
but Corner Brook and Deer Lake do not show a significant increasing of shoulder-
season snowfall. Stephenville and Daniel’s Harbour record increases in snowfall
in shoul¢ months, which can translate into 2tter con tlons fc skiing and
snowmobiling. Any increa: 1g of extra-winter snowfall would be diminished by
increased spring and autumn temperatures, particularly night-time it rea: .

Landscape touring remains  viable al native for tourisr in warmer
summers and warmer winters fc Deer Lake a 1 Corner Brook. Landscape
touring can be practiced all year ound, and sites such as Arches Provincial

Scenic Attraction (Figure 8.1) could 2 promote effectively.
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of precipitation has potent ly n jative consequences for tourism, making it
more difficult to plan outdoor r reational tivities, for both visitors and
operators.

In an environment wetter 1d warmer, tourism activities need more
support in term of tourism marketing, new facilities, direct connection flights with
more populous locations and a reassessment of new opportunities and

resources.
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Appendix 3: Seasonal Vari: lity of Me 1 Maximum nd

Minimum Temperatures

A3.1 Winter Season

A3.1.1 Winter Mean Maximum Temperatures between 1934 and 2007 are
summari: 1in Figure A3.1. Eight pt ds can be distinguished:

1. 1934 — 1950 alternations of _Jld and warm years interrupte by normal
periods

2.1951-1956 warm

3. 1957-1967 alternations of ¢ 1 and warm periods. More variations from
the n mid-1950s to the early 1960s

4. 1968-1970 warm

5. 1971-1975 cold

6. 1976-1987 close to normal h 1981 warm for all locations; 1977, 1978
and 1983 warm for Corner .00k and 1983 warm for Deer Lake.

7. 1988-1995 cold

8. 1996-2007 warm; with 1997 cold for Daniel’'s Harbour and some close to

Normal periods.

202





















The trends of change for d ne temperature are signi :antly positive for
all locations. Spring mean maximum temperature variations are frequent and

sharp. There are few consistent periods of warm or cold.

209









There is very little chan¢ in )ring night-time tempe . _ture at Stephenville
and Daniels Harbour. Corner Brook d Deer L& : record increases of more than
1°C.

Night-time spring temperatures e more \ iable than 1y-time spring

temperature.












Legend
Missing year
Close to Normal between 1 and -1°C
Warmer than normal >1°C
Colder than normal < -1°C
Figure A3.5 Summer Daytime Temperature Variability
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Summer | C N

ST -2.1 1 10Ral 2.11 2nng

CB -3.7 | 1934 23| 1967

DL -2.2 1956 2.5 1967 Y4 1.1~ | posiuve
DH -2.4 | 1993 181 1067 96|01  [fat +
*Significant

Table A3.6 Mean Minimu __ Sur er Temperature
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Tl eis clear evideni of ct 1ge in term of 1creasing night time summer
temperature for Corner Brook wi  high 1.8°C and Deer Lake (ap, >ximately 1

°C) and a smaller increase for Stephenville.

A3.4 Autumn season

A3.4.1. Autumn Mean Maximum Temperaturc between 1934 and 2007 are
summarized in Figure A3.7 and Tal  A3.7. Five periods can be stinguished:
1.1933 — 1946 warm

2. 1947-1960 close to Normal

3. 1961-1967 variations

4. 1968-2000 close to ormal 1968-1986; 1987-2000) interrupted by
cold years: 1972, 1978, 1980 (Stc  >nville and Corner Brook), 1984 (Deer lake,
Daniel’s Harbour) and 1985 and 19

5. 2001 - 2007 warm

The linear trend of daytime mperature (Table A3.7) shows insignificant
changes for Corner Brook, Stepher e, and Deer Lake and a signi 1t increase

for Daniel’s Harbour of 0.5°C.
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Legend
Missing year

Close to Normal between 1 d -1°C
Warmer than normal >1°C
Colder than normal < -1°C

Figure A3.7 Autumn Daytir : Temperature Variability
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Legend
Missing year

Close to rmal between 1 and -1°C
Warmer than normal >1°C

Colder than normal < -1°C

Figure A3.8 Autumn Night-Time Temperature Variability of Cold and Warm Years
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The changes are p¢ tive at ‘orner Brook and Deer Lake, which recorded
an increase of approximately 1.5°C over the entire 2cc._s. F ~Stel enville and
Daniel’s Harbour, the corresponding records do not show any « ange in mean

minimum autumn temperature.
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