


“Human influence on the

climate system is clear....

  in the climate systemWarming
is  and since 1950 unequivocal many changes

have been observed throughout the

climate system that are unprecedented
over decades to millennia.”

 - Intergovernmental Panel on
Climate Change September 2013  (2)(                                         )(                                         )

( April 2013 )

(                                         )



A review of the official post-games reports from the 
host Organizing Committees to the International 

(4)
Olympic Committee (IOC) from 1924 to 2010  
revealed that weather has been an integral part of 
all past Olympic Winter Games. Success of the 
games is often partially attributed to favorable 
weather, while as the statements to the right 
illustrate, poor weather is highlighted as one of the 
greatest challenges faced by the organizing 
committees. In addition to the major influence on all 
outdoor sports competitions (safe and fair 
competition surfaces, athlete performance), 
weather can also affect the ability to prepare for the 
games (venue construction, ice and snowmaking), 
outdoor opening and closing ceremonies, 
transportation of athletes and spectators, comfort of 
spectators, and visibility for television broadcasts.  



Weather risk management strategies have allowed 
some games to avert the misfortune of not being 
able to deliver the full Olympic program. These 
strategies have become more important over time, 
because as the Figure to the lower right 
demonstrates, the average February daytime high 
temperature of winter games locations has been 
steadily increasing – from an average of 0.4°C in the 
1920-50s, to 3.1°C in the 1960-90s, to 7.8°C in 

st
games held in the 21  century. The warmer 
February conditions of winter games locations in 
more recent decades partially reflect the observed 
winter temperature increases reported by the IPCC 
(2)

, but also the willingness of the IOC to award the 
games to warmer host locations. Warmer host 
locations could be chosen due to the increased 
capacity to cope with adverse weather conditions.  
Today it would be difficult to imagine successfully 
completing the winter games program exclusively 
on natural ice and snow as it was in the early 
decades of the Olympic Winter Games. As essential 
as these climatic adaptations are to the success of 
recent Olympic Winter Games, an important 
question remains - will they be able to cope with 

st
the warmer conditions of the 21  century?  



that daily minimum temperatures at the main 
competition elevation would remain below 
freezing (0°C). When daily minimum 
temperatures remain above freezing, snow and ice 
surfaces do not have the chance to recover from 
greater daytime melt, creating soft and slow 
surfaces. Additionally, at these temperatures, 
snowmaking is not feasible to repair snow 
surfaces, and any precipitation is likely to fall as 
rain, further degrading ice and snow surfaces with 
even refrigerated ice degrading. Such conditions 
are not conducive to fair elite-level competitions 
and could even become unsafe for athletes.

the probability that daily 
minimum temperatures at the 
main competition elevation 
would remain the probability

the probability that a 
snowpack of at least 30cm 
can be maintained at the 
higher elevations of alpine

events, through both natural snowfall and 
snowmaking.  This indicator reflects both 
natural climate conditions and the adaptive 
capacity offered by advanced snowmaking.  A 
snow base of 30cm is utilized in many previous 
studies as the minimum operational threshold 

(3)for skiing on very smooth terrain .  Because 
alpine terrain for elite downhill competitions is 
not always very smooth, this is a optimistic 
threshold, as a snow base of 60cm or more 
would be needed in many locations.

A previous Olympic Winter Games host location was deemed climatically reliable for future winter games 
if both indicators were achieved in 9 out of 10 winters (90% or greater probability).  If one or both 
indicators were achieved less than 75% of winters, the location was considered unreliable for elite 
Olympic competitions.  Where indicators were achieved in 75 to 89% of winters, the location was 
classified as marginal/high risk location for a future Olympic Winter Games.

Climate station data from the World Meteorological 
(6)Organization and national Meteorological Services  were 

(7)combined with climate change scenarios from the IPCC  to 
calculate the probability that these important climate 
indicators would be attained at each of the 19 past host 
locations under current (1981-2010) and future (2050s and 
2080s) climate conditions. The IPCC climate change 
scenarios represent both low and high greenhouse gas 
emission futures.  Under a low emission pathway, February 
temperatures are projected to increase at the 19 former 
Olympic Winter Games host locations an average of 1.9°C by 

stmid-21  century and 2.7°C by late-century.  As the Figure to 
the right indicates, the high emission pathway results in 
much more pronounced warming at the 19 former Olympic 
Winter Games host locations, with mid-century warming 
projected to be 2.1°C and 4.4°C by late-century.



-

High

The results of the climate change risk analysis summarized in the Figure above are unsettling. The negative 
impact of projected climate change on the climatic ability of former Olympic Winter Games locations to 
once again host the games was very evident by mid-century.  Although all of the 19 former Olympic Winter 

st
Games hosts were classified as climatically reliable in the 1981-2010 period, by the middle of the 21  
century this number had decreased to 11 in the low emission scenario and only 10 in the high emission 

st
scenario.  In the late-21  century, only a half of former Olympic Winter Games hosts would have reliable 
conditions in a low emissions scenario.  Internationally renowned Olympic sites, such as Squaw Valley 
(U.S.A.) Garmisch-Partenkirchen (Germany), as well as recent host cities of Vancouver (Canada) and Sochi 
(Russia), simply would not be cold enough to reliably host the Games. The outcome of the high GHG 

st
emissions in the late-21  century is far more alarming.  The greater warming associated with a high 
emissions pathway left less than one-third (6 in total) of former Olympic Winter Games locations 

ndclimatically suitable for the games. With additional warming continuing in the early-22  century under a 
(2)high emissions pathway , the number of former Olympic Winter Games locations capable of hosting the 

games would continue to decline over time.  In other words, in a substantially warmer world, celebrating 
the second centennial of the Olympic Winter Games in 2124 would be challenging.  

The IOC has officially recognized the environment as the third i dimension of Olympism, alongside sport and 
culture.  In 1996 the IOC amended the Olympic Charter to include a binding commitment to sustainable 

(8)
development.   Two years later climate change first appeared in the Official Olympic report of the 1998



 (9)
Nagano, Japan games (pg 277) :  “Recently, environmental concerns have 
become a theme of serious discussion around the world. The depletion of the 
ozone layer and global warming are two examples of issues affecting our 
natural ecosystem on a worldwide scale. Therefore, striving to host the 
Olympic Winter Games in harmony with nature is especially important, and 
we ask the IOC and future Olympic Winter Games host cities to pay close 
attention to the environment.” 

Subsequent hosts of the Olympic Winter Games have respected the counsel of 
the Nagano Organizing Committee and taken actions to reduce GHG emissions 
and host 'climate-neutral' games. The carbon emissions associated with 
staging the games were calculated for the first time at the Salt Lake City (USA) 
games in 2002.  The Salt Lake Organizing Committee subsequently purchased 
emission-reduction credits sufficient to certify the 2002 Games as climate 

 (4)neutral for the first time.   At Turin (Italy) in 2006, climate protection was a 
fundamental part of the Organizing Committee's environmental strategy, 
including the Heritage Climate Torino project to offset the estimated 100,000 

 (4)
tonnes of CO  generated during the games.   The 2010 games in Vancouver 2

(Canada) used the International GHG Protocol Initiative to inventory carbon 
emissions over the full seven-year organizing period of the Olympic-
Paralympic Games, including the first Games to track and report on indirect

from air travel to and from the Games region, and the first to have carbon
 (4)neutral athletes and Organizing Committee.   The Sochi (Russia) organizers have also invested 

significantly in energy conservation, renewable energy sources and carbon offsetting to achieve their goal 
 (9)of a carbon-neutral games in 2014.   The Olympic Winter Games has shown leadership in championing 

new technologies of the low-carbon economy, with no other major sporting event being able to 
demonstrate carbon-neutrality for over a decade.  

If the Olympic Movement is to be able to call upon the world's youth to assemble at the Olympic Winter 
ndGames of the early 22  century, the youth of today must call upon their leaders of government, business 

and civil society to assemble at the 21st session of the Conference of the Parties to the United Nations 
Framework Convention on Climate Change in Paris, France with the absolute resolve to reach a new 
ambitious global agreement that will ensure the rapid transition to a low carbon economy and limit 
warming of global average temperatures to less than +2°C over pre-industrial times.




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

