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Introduction

Tourism is one of the biggest of all industries powering economies of several nations. Foreign visitors spend around U.S $500 billions on travel, hotels, meals and other items in foreign countries. This represents roughly 10% of all international trade and 5% of total global economic output. International tourism is nearly four times as large as global steel. 

Small Island States (SIS) and low-lying areas, especially in the tropics, with their warm climates and the sun and sea are preferred destinations for tourists. While tourism account for about 6% of the total economy of Thailand and France, 7% in Malaysia, its represents as much as 50% in Bali, 60% in the Bahamas, 80% in Seychelles and 90% in the Maldives.

All these economies could collapse – some immediately, others gradually – because of certain obvious and less obvious reasons. Taken on a global basis, several reasons could cause the tourism industry to collapse – a world cataclysm such as war but also an upheaval in the global climate system. Regionally or locally, an insane environmental situation, conducive to the proliferation of diseases, would trigger negative signals for the tourism industry. So when the issue of climate is addressed, it is assumed that it encompasses the environment as well. 

Weather & Tourism

Weather and climate are increasingly being recognized as valuable resources by all stakeholders. It is an important member of the equation used to solve socio-economic problems and for planning purposes. 

Weather is the day-to-day variation of atmospheric conditions. Such information is vital for planning the daily activities of the tourist who will want to make the best of his/her time. Hotels have both indoor and outdoor activities. While artificial indoor conditions can be created to make the tourist comfortable, outdoor conditions must be taken as they come.

Tourists travel with one and the same aim: relaxation. This is achieved through sightseeing, cultural and sport activities. But as far as the SIS are concerned, tourists travel in quest of sand, sun and the sea. Just as necessary physical infrastructures must be in place to welcome the tourist, similarly National Hydrometeorological Services (NMHS) must ensure that proper information are prepared and delivered to keep all stakeholders in the tourist industry well informed of weather and climatic conditions.

Different activities have different requirements. Dinner by the poolside or a wedding under multitude of stars of a tropical night is definitely what any body would prefer to the congested atmosphere of even the best restaurant. Such activities are most of the time weather-dependent. One may not visualize the fact that any human body who can afford it will insist on services that he/she would not insist on at home even at the same cost. Change in environment and circumstances make the person feel different. The tourist, therefore, must be made to feel at ease at all times.

Rain, wind, dust storm and fog disturb outdoor activities and occurrence of such events must be predicted and communicated to the hotels well in advance to enable them to take precautionary measures. A single casualty as a result of extreme weather may be bad publicity for the country and for the industry. Tropical cyclones may render the industry extremely vulnerable and therefore must be predicted well in advance to allow for safety measures to be put in place. 

With the realization that global climate change is on the march, another calamity needs to be added: increase in temperature and in UV-radiation. Hence the strong relationships between weather and climate; and tourism and health which are emerging as an important and completely new scientific issue. Below are parameters and their importance for the comfort and safety of the tourist:
1 Temperature: This may appear simple but is vital as the traveler may often be subject to sudden change of up to 30-35 degrees coming from high latitudes to the warmth of the tropics. The body requires time to adjust to such abrupt changes.
2 Intensity of Radiation: Sometimes even though the temperature may be bearable, the radiation type and intensity at certain time of the day may be harmful because of the fragility of the skin, the eye and other body parts. Intense UV-B radiation, most particularly, is to be avoided else may lead to skin cancer and eye cataract.
3 Reflected radiation: Often tourists on the beach consider themselves protected under large umbrellas. Such may not be the case as equally intense radiation, capable of roasting the skin and likely to cause severe eye damage, is reflected by the sand. Salty water, added to it, makes it an ideal formula for getting sun-burnt.
4 Wind: Although slow winds are always welcome in the warm climates, it becomes a nuisance for outdoor activities above a certain speed. Its direction too is important considering that a soothing sea-breeze is pleasant at some time. However, this may not be the case at other times such winds may add to the discomfort of people especially as sea breezes are often laden with moisture –another source of discomfort.
5 Humidity: High humidity is never welcome in warm climates. Already elevated temperatures combined with high relative humidity values may produce an uncomfortable atmosphere. More and more NMHS are considering apparent temperature as an important factor for the health of populations. Annex 1 provides an idea of the effect of temperature and humidity. For example, a temperature of 30 degrees Celsius combined with a relative humidity of 80% is equivalent to a temperature of 38 degrees. Exposure to such temperatures may lead to dehydration and even fatality.
6 Tropical Cyclones: Tropical cyclones can be traumatizing. The fury of hurricane winds and other associated weather can greatly add to the discomfort and feeling of insecurity of the tourists most of whom are not accustomed to the phenomenon.
7 Water sports, snorkelling and fishing are among the favourites of most people and more so of tourists. However, there are several parameters linked to these which need to be carefully considered and predicted by NMHSs. Storm surges can be extremely dangerous even to the most able swimmer. Waves slightly higher than normal has to be predicted and communicated to those responsible for the safety of tourists at sea.

Climate & Tourism

Climate is defined as the average atmospheric conditions taken over a long (usually months, seasons, years or decades) period of time. The emerging ability of scientists t predict future climatic events have been developed as powerful tools to assist planning and management for all economic and societal activities. At the beginning, climate prediction was considered very useful to the agricultural community but gradually it is becoming well established for other sectors such as energy, health and tourist.

Climate prediction has become possible as a result of:
· The emergence of powerful computers capable of handling large volumes of data and having the capability of solving complex mathematical models.
· Better understanding of the climate system which comprises of the atmosphere, the cryosphere, the biosphere, the land and the oceans.
· The emergence of well-tested climate indices which assist the climate community to predict the future using well-established rules based on long periods of observations.

Climate Change & Tourism

Research has led scientists to conclude that climate has always changed. But whereas it was changing due to natural causes up till the industrial revolution, at present the change is due to anthropological causes. This is an important fact which scientists have been able to prove. The causes for climate change having been established, remedial actions are being suggested. 

Even if climate prediction has been initiated and proven to be successful, the spectre of climate change will not only change the variables in the equation, but in many instances is expected to further exacerbate the present conditions in an unpredictable manner. The Third Assessment Report (TAR) of the Inter Governmental Panel on Climate Change (IPCC) has shown beyond doubts that the globe is warming up more and more. The trend will continue and it is expected that by the end of the century global temperature will have risen by 1.8 to 5.8ºC and sea-level by between 9 and 88 cm. 

NMHSs are utilising their climate database to draw appropriate conclusions, on a local basis, from the IPCC TAR.  The conclusions are that:

· Coastal infrastructures are at risk

· Low-lying areas and large deltas are threatened even more than at present by storm surges.

During extreme weather events, tropical or other storms, surges, already consequent, may be exacerbated by sea level rise. Tides and prediction and warning of storm surges have certainly helped avert casualties at sea. Storm surge is defined as a large dome of water often several tens of kilometers wide that can sweep across coastlines. The surge of water topped by waves is devastating. The stronger the system that gives rise to it and the shallower the offshore water (ideally so in low-lying areas and SIS), the higher the surge. Along the immediate coast, storm surge poses greatest threat to life and property (hotels and other tourist infrastructures). Further inland the surge may diminish in intensity due to friction and obstacles but this abatement happens only after much devastation to life and property. Annex 3 (Courtesy NOAA) provides a diagram of a storm surge derived after extrapolation from study cases.

Extreme Weather Events & Schedules of Hotels

Climate prediction produced months or seasons ahead have found their way for ensuring the viability of the tourist industry and the correct planning of tourist activities taken globally or even for the individual tourist.
Annex 2 A-G shows the concern of tourists who, for obvious reasons want to plan their activities well in advance.

Some NMHSs of SIS produce summer and winter forecasts at the beginning of the seasons. Summer for some of the SIS means cyclones and warm or hot and torrid conditions. Such predictions are useful tools which enable the tourism industry to devise appropriate marketing strategy well in advance.  Based on these climate predictions, hotels plan their activities as per their own cyclone procedures.  For example, in the case of Mauritius, the Comoros and the Seychelles, November is the start of summer and often December or at latest each January sees the first cyclones. On these occasions the Mauritius NMHSs issues a graduated system of warning which is disseminated through the media and also directly to hotels.  These latter use the warnings to consolidate their own precautionary measures to ensure the safety of their residents by activating their own contingency plans.  This inter-alia, means:
(1) Removal of surplus branches from the trees especially those nearby building and infrastructures, electric or telephone installations;
(2) Harvesting of fruits, such as coconuts, available on the premises so as to avoid losing them with strong winds ;
(3) Complete revision of the internal communication system, entertainment facilities, underground cables, water pipes ; and
(4) Servicing of the sewerage systems.

In case of predicted or seasonally-occurring droughts hotels verify, whenever possible their alternate water supplies (underground or provision by private suppliers) instead of the usual national supplier.

Conclusion:
WMO has been encouraging its Members to judiciously build and analyse their climate database in order to provide their respective stakeholders, including the tourist industry, with reliable weather and climate forecasts. The Commission for Climatology has Expert Teams looking at Weather Prediction for application, among others, to tourism. Several meetings have been held on this particular aspect of climate prediction and climate indices, destined mainly to travelers are being devised. This enables preparedness and, therefore, a reduction of the impact caused by change in climatic conditions experienced by tourists and other travelers.

Annex 1- Table showing combined effect of temperature and humidity
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Annex 2 – Concern of tourist ensuring ideal weather at destination

Annex 2 A

From: …………..@fo-rothschild.fr>
Date: Tuesday, February 25, 2003 3:02 PM

To: meteo@intnet.mu <meteo@intnet.mu>
Subjects: temperature du jour

Bonjour, 
En vue d'un prochain séjour sur votre île, pourriez-vous m'indiquer le temps qu'il fait dans la région du Morne Brabant.          


Cordialement.
-----------------------------------------------------------

Annex 2 B

From: ---------------@hotmail.com>

Date: Tuesday, January 28, 2003 11:33 PM

To: meteo@intnet.mu <meteo@intnet.mu>
Subjects: info

Bonjour,

Je suis une touriste italienne, je vais venir dans votre magnifique île la semaine prochaine, du 1er février 2003, mais j'ai vu sur le site de Météo France une alerte au cyclone. Vous avez prévu un cyclone très forte? Est-ce que vous pensez que c’est dangereux?

 

Merci de votre aide,

Cordialement

 

Chiara
-----------------------------------------------------------

Annex 2 C

From: ------------@loren.co.uk 

Date: Thursday, March 20, 2003 5:10 AM

To: meteo@intnet.mu <meteo@intnet.mu>
Subjects: weather in Grand Bay mid April
Hello

I am planning to visit Grand Bay for 2 weeks around mid April, and am curious what weather I can expect. 

I appear to get many conflicting reports. 

 

Thank you in advance.

Regards, 

Loren 
-----------------------------------------------------------

Annex 2 D

From: --------@tin.it>

Date: Saturday, March 22, 2003 9:32 PM

To: meteo@intnet.mu <meteo@intnet.mu>
Subjects: request information

We would like to know how is the weather in august on the oriental cost, exactly near the resort Bell Mare Plage because we are planning a travel for our holiday and we want to be sure that we are not going to find it too cold.

We wait for your answer and we thank you for your service.

 

Paolo 

-----------------------------------------------------------

Annex 2 E

From: ---------@seesawmedia.co.uk 

Date: Thursday, January 09, 2003 3:45 PM

To: meteo@intnet.mu <meteo@intnet.mu>
Subjects: weather in September

Dear Sir/Madam,
I am thinking of travelling to Mauritius in 2003 around the month of September.  As it will be my honeymoon, I want to make sure everything is just right.  

I am emailing you to ask you expert opinion on the weather conditions in September.  What is the average temp? And hours of sunshine?

I look forward to hearing form you soon and many thanks for your help.

Kind Regards
Simon 

-----------------------------------------------------------

Annex 2 F

From: …………..@fotronic.be>

Date: Thursday, March 06, 2003 3:34 PM

To: meteo@intnet.mu <meteo@intnet.mu>
Subjects: 
Bonjour
Pourriez vous me dire la température et le climat  sur votre magnifique île au mois de  juillet?

Merci de votre aide
Bien a vous

Salih 
-----------------------------------------------------------

Annex 2 G

From: ………..@elettrogibi.com

Date: Friday, February 28, 2003 3:10 PM

To: meteo@intnet.mu <meteo@intnet.mu>
Subjects: request info

I'm interested to visit the Mauritius isle, probably at the end of April or in august. I'm not sure that this is the better time for Mauritius, so I'm would be gratefully if you could send me more info for both periods about:

* mean temperature 
* Rainfall
* Better site of the isle during this period
* Occurrence of cyclones

I hope for your help because I need to plan my trip

Roberto

-----------------------------------------------------------

Annex 3- Facts about storm surge.
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Storm surge is a large dome of water often 50 to 100 miles wide that sweeps across the coastline near where a
hurricane makes landfall. The surge of high water topped by waves is devastating. The stronger the hurricane
and the shallower the offshore water, the higher the surge will be. Along the immediate coast, storm surge is the

greatest threat to life and property.

Storm Tide

If the storm surge arrives at the same time as the high tide, the water height will be even greater. The storm tide
is the combination of the storm surge-and the normal astronomical tide.
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