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The importance of tourism

The literature/work in climate 

information indices

The need for end-user knowledge
• Demonstrated by Janis & Gamble, 2004, Gamble & 

Leonard, 2005

The possibility of climate change
Gamble, D.W. and Leonard, L.A., 2005. Coastal Climatology 

Products for Recreation and Tourism End Usersin Southeastern 

North Carolina, Final Report, NOAA Coastal Services Center.

Janis, M.J., and D.W. Gamble, 2004. Workshop Report:Planning 

for Coastal Climatologies

in the Southeastern United States, NOAA Coastal Services 

Center





Credit 
Jacques Descloitres, MODIS Rapid Response Team, NASA/GSFC 



 Coastal Region1:
• 49% of 2nd homes

• 39% food revenue

• 10% Entertainment Rev

 Outer banks: 4.7%

 Primary Draw: 
Beaches/Coast

 Strong component of 
TCI research

 Vulnerable to climate 
and environment 
change

1Global Insight, 2006. How important is tourism in North 

Carolina: a tourism satellite perspective. (2005 data). From 

NCDOC
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 Over 200 indices

A-P-
T

Aesthetic

Physical
Thermal 
Comfort

Parameter Significance

Aesthetic

Sky Conditions

Day Length

Overall experience

Convenience

Physical 

Wind

Rain

Severe Wx

Air Quality

UV radiation

Annoyance

Annoyance

Annoyance, danger

Annoyance, danger

Danger, attraction

Thermal 
Effects of air temperature, 

wind, solar radiation, 

humidity, and physiology

Thermal Comfort,

health

de Freitas, C.R. 2001. ñTheory and Methods in Tourism Climate Research.ò 

Proceedings,First International Workshop on Climate, Tourism and Recreation. 

International Society of Biometeorology, Halkidiki, Greece, 3-20. www.mif.uni-

freiburg.de/isb/ws/report.htm.

de Freitas, C.R., D. Scott, and G. McBoyle. 2008. A second generation climate 

index for tourism (CIT): specification and verification. International Journal of 

Biometeorology 58: 399-407.

http://www.mif.uni-freiburg.de/isb/ws/report.htm
http://www.mif.uni-freiburg.de/isb/ws/report.htm
http://www.mif.uni-freiburg.de/isb/ws/report.htm


Short term variability important1,2

• weather vs. climate, expectations vs. reality

Peak Demand vs. Peak Conditions3
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1 de Freitas, C.R. 2003. Tourism climatology: 

evaluating environmental information for 

decision-making and business planning in the 

recreation sector. International Journal of 

Biometeorology 48(1): 45-54.

2 Martin, M. 2004. Weather, Climate and 

Tourism: AGeographical Perspective. Annals 

of Tourism Research 32(3): 571-591.

3Scott, D. and G. McBoyle. 2001. Using a 

óóTourism Climate Indexôô to examine the 

implications of climate change for climate as a 

tourism resource. In: International Society of 

Biometeorology Proceedings of the First 

International Workshop on Climate, Tourism 

and Recreation. Retrieved from 

http://www.mif.uni-

freiburg.de/isb/ws/report.htm.

http://www.mif.uni-freiburg.de/isb/ws/report.htm
http://www.mif.uni-freiburg.de/isb/ws/report.htm
http://www.mif.uni-freiburg.de/isb/ws/report.htm


 Regional increases in 

temperature 

• Shoulder seasons

 Increased 

summertime 

precipitation

• Instability, 

environment

 Sea Level Rise



Develop/Apply Index for End-Users

Preliminary Data Analyses
• Do OBX tourists’ perceptions fall in line with APT 

components?

• Are weather and perceptions consistent?

• Importance of weather to decision making

• Interpret results in light of climate change



 August 2nd and 3rd – Kill Devil Hills 

(25 surveys), Kitty Hawk (25 

surveys) and Nags Head (26 

surveys).

 5 values of temperature, cloud 

cover, relative humidity, and wind 

speeds distributed about the 

climatological average.

 Importance of the weather 

forecast as well as the most 

important meteorological variable 

or variables.  

Study Sites



Variable Climatology

Max daily 

temperature 

(F)

75 80 85 90 95 84.8

Cloud cover Cloudy Mostly 

cloudy

Partly 

cloudy

Mostly 

sunny

Clear 26% clear

32% var. clouds

42% cloudy

Wind speed 

(mph)

0 5 10 15 20 9.5

Relative 

Humidity (%)

0-20 20-40 40-60 60-80 80-100 69



Saturday (8/2/09) Nags Head, NC Between mileposts 16-17

Average Wind Speed 10.2 mph out of the NW

Average Temperature: 96.6 F

Relative Humidity: 47.9

Weather: Partly cloudy to cloudy in the evening

Sunday (8/3/09) Kitty Hawk, NC Between mileposts 2-3

Average Wind Speed: 2.1 mph out of the SE

Average Temperature: 89.2 F

Relative Humidity: 66.7

Weather: Mostly Sunny

Sunday (8/3/09) Kill Devil Hills, NC Between mileposts 9-10

Average Wind Speed: 12.6 still out of the E

Average Temperature: 93.4 F

Relative Humidity: 63.2

Weather: Clear Clear



 Roughly 85% rated the climatic 

mean of 85 F a 4 or 5.

 A majority (>50%) rated all 

temperatures 75 F – 90 F to be 

acceptable (either 4 or 5), and 40% 

of respondents rated the hottest 

temperature (95 F) either a 4 or 5. 

 95 F showed the most variation, 

with 30% rating 1 or 2, 28% neutral 

(3), and nearly 40% 4 or 5, followed 

by the low temperature (75 F). 



 Strong preference for clear 
to mostly clear conditions. 

 Respondents showed a much 
stronger sensitivity to cloud 
cover than to temperature 
(cloudy and mostly cloudy 
conditions rated acceptable 
by only 17% and 15%, 
respectively. 



 RH values in the 

0 – 60% range 

were acceptable.

Outer Banks tourists showed relatively little 

sensitivity to temperature, but much more 

sensitivity to the aesthetic/physical factors of 

wind and cloud cover, suggesting that an 

index such as Mieczkowski’s TCI (1985) 1or 

de Freitas et al. A-P-T index (2008)2 would be 

most appropriate. 

 The mean wind speed of 10 

mph was preferred by the 

highest number of 

beachgoers (72 % rated 4 or 

5), while both calm and windy 

rated largely unacceptable.

1Mieczkowski, Z., 1985. The tourism climate index: A method for evaluating world climate for tourism. The Canadian Geographer 29: 220-233
2de Freitas, C.R., D. Scott, and G. McBoyle, 2008. A second generation climate index for tourism (CIT): specification and verification. International Journal of Biometeorology 58: 399-407.



 For locals all variables were about equal, 

with a slight preference toward wind 

speed.  For non-locals, cloud cover and 

temperature were the most important 

variables. 

 Non-locals tended to check the weather 

forecast much more frequently than locals.

 Wind speed tended to be the deciding 

factor for locals.  This may indicate that 

indigenous knowledge of the local 

environment may play a critical role. 



 Preferences were within mean climate conditions (85 F, wind speed 10 

mph, etc). However, the recent IPCC report  predicts regional changes 

with the largest amount of warming (4 – 5 F) occurring in the summer time 

and the number of extreme temperature days and heat waves expected to 

increase. 1

 Additionally, regional projections produced by the IPCC show a 5 -10% 

increase in summer precipitation for the Outer Banks region.  Given the 

strong preferences for cloud cover conditions an environment that 

produces more summer storms will likely be less desirable to Outer 

Banks tourists. 

1 Christensen, J.H., B. Hewitson, A. Busuioc, A. Chen, X. Gao, I. Held, R. Jones, R.K. Kolli, W.T. Kwon, R. Laprise, V. Magaña Rueda, L. Mearns, C.G. Menéndez, J. Räisänen, A. 

Rinke, A. Sarr and P. Whetton, 2007. Regional Climate Projections. In: Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the Fourth Assessment 

Report of the Intergovernmental Panel on Climate Change, S. Solomon, D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M. Tignor and H.L. Miller, Eds., Cambridge University 

Press, Cambridge, United Kingdom and New York, NY, USA.



 Current Climate Tourism Index formulations that focus 

primarily on thermal comfort may not be best for 

addressing what tourists and locals on the Outer Banks 

focused their decision making on.  A combination index that 

gives weight to physical and aesthetic variables should be 

used. 

 Local knowledge could explain differences in locals versus 

non-locals, and suggests that research in developing a CTI 

must be geographically specific and tailored to the local 

climatic and environmental conditions.



 Extend the analysis to other North Carolina tourist activities 
that are dependent on weather (e.g. downhill skiing, golf) to 
develop climate-sensitive tourism indices catered to local 
decision-making.  Create appropriate threshold values and 
confidence intervals for daily weather forecasts and seasonal 
climate projections.

 Develop a web-based decision-making support system that 
provides local tourism businesses with maps and information 
pertaining to absolute and relative risk of extreme weather 
conditions such as drought and precipitation extremes.


