Value of weather forecast services to the 2010 Olympic and Paralympic Winter Games.

The Vancouver 2010 Winter Olympics (V10) will be held from 12 -28 February 2010. Given the climatology of the region, it is likely that adverse weather will, in some manner, affect the conduct of the Games. The Vancouver Olympic Committee (VANOC) has contracted with Environment Canada (EC) to provide weather services for the benefit of planning and operations of V10. 
Severe winter weather and other forms adverse weather (like very low visibility) will affect the scheduling and operation of individual sports and may create difficult and possibly hazardous conditions for Athletes, spectators and the Games’ workforce. 

Given the high potential impact of weather during V10, the aim of this study is to demonstrate how forecasts are used by Operational Olympic decision makers to mitigate the effects of adverse weather conditions, and to demonstrate the value of those forecasts. 

Two kinds of forecasts will be evaluated: 

· Short–term (0-48h) subjective (forecaster-produced) forecasts based on the Canadian GEM and derivative LAM models, and

· Longer term (48h-96h) forecasts produced from model data provided by the Thorpex Interactive Grand Global Ensemble (TIGGE). 

The V10 forecast value study will be conducted over two years. The first phase will involve the assessing the effects of weather types on sporting events and operationally related areas, like transportation, and to determine the decisions that follow from particular forecasts of adverse weather. Further, the cost/benefit of potential forecast/decision couples will be calculated. This phase will be completed by December 2007. 

The second phase will include the design, generation and evaluation of forecasts, the evaluation of decisions made on the basis of those forecasts, and a calculation of potential costs and benefits to the Games,  were the period of evaluation to be the actual V10 interval.  This phase will take place during the Olympic practicum (forecaster training) period of January-March 2008. 

Each phase will require a significant amount of basic research, including:
· Determining what particular sensitivities various V10 sports and activities have to weather.

· Determining what (if any) decisions are made on the basis of weather forecasts, and;
· determining the economic consequences of decisions made.
Developing an understanding of weather sensitivities, forecast-related decisions and their economic consequences will involve meeting with and interviewing VANOC Sports, Venue, Workforce and Transportation managers and planners. 
There are no similarly constructed detailed studies in the literature. 
Operational weather-forecast-based decision-making at the Olympics: Components: 
Sensitivity study.

Part 1. 

1. Determining the sensitivity of activities by activity, location and weather phenomenon.

· Transportation/working conditions
a. Movement of workforce to and within Venues and workforce safety/conditions of work
i. Whistler/Callaghan

1. Heavy Snow

2. Heavy Rain

3. Freezing rain

4. Strong (gusty) winds

5. Impaired visibility (fog/low cloud)

6. High Windchill /low temperatures

ii. Cypress

1. Heavy Snow

2. Heavy Rain

3. Freezing rain

4. Strong (gusty) winds

5. Impaired visibility (fog/low cloud)

6. High Windchill /low temperatures

iii. Vancouver

1. Heavy Snow

2. Heavy Rain

3. Freezing rain

4. Strong (gusty) winds

5. Impaired visibility (fog/low cloud)

6. High Windchill /low temperatures

b. Access by Athletes to Venue.
i. Whistler/Callaghan

1. Heavy Snow

2. Heavy Rain

3. Freezing rain

ii. Cypress

1. Heavy Snow

2. Heavy Rain

3. Freezing rain

iii. Vancouver/Richmond

1. Heavy Snow

2. Heavy Rain

3. Freezing rain

· Sporting events

a. Outdoor events

i. Ski Jump

1. Heavy Snow

2. Heavy Rain

3. Freezing rain

4. Strong (gusty) winds

5. Impaired visibility (fog/low cloud)

6. High Windchill /low temperatures

ii. Biathalon/Nordic Events

1. Heavy Snow

2. Heavy Rain

3. Freezing rain

4. Strong (gusty) winds

5. Impaired visibility (fog/low cloud)

6. High Windchill /low temperatures

iii. Alpine events

1. Heavy Snow

2. Heavy Rain

3. Freezing rain

4. Strong (gusty) winds

5. Impaired visibility (fog/low cloud/blowing snow)

6. High Windchill /low temperatures

iv. Sliding center events

1. Heavy Snow

2. Heavy Rain

3. Freezing rain

4. Strong (gusty) winds

5. Impaired visibility (fog/low cloud/blowing snow)

6. High Windchill /low temperatures

v. Snowboard events
1. Heavy Snow

2. Heavy Rain

3. Freezing rain

4. Strong (gusty) winds

5. Impaired visibility (fog/low cloud/blowing snow)

6. High Windchill /low temperatures

vi. Freestyle events

1. Heavy Snow

2. Heavy Rain

3. Freezing rain

4. Strong (gusty) winds

5. Impaired visibility (fog/low cloud/blowing snow)

6. High Windchill /low temperatures

b. Indoor events

i. Whistler

1. Heavy Snow

2. Heavy Rain

3. Freezing rain

4. Strong (gusty) winds

5. Impaired visibility (fog/low cloud/blowing snow)

6. High Windchill /low temperatures

ii. Vancouver

1. Heavy Snow

2. Heavy Rain

3. Freezing rain

4. Strong (gusty) winds

5. Impaired visibility (fog/low cloud/blowing snow)

6. High Windchill /low temperatures

Part 2. Identifying possible operational decisions made on the basis of forecasts of severe or high impact weather.
1. Short term (0-2 days)

a. Transportation decisions

i. Alter timing

ii. Alter method

iii. Cancel and reschedule

b. Workforce Decisions

i. Shelter

ii. Pre-position

iii. Protect

iv. Other

c. Sports decisions

i. Cancel and reschedule event

ii. Delay

iii. Other

2. Long term (3-5 days)

a. Transportation decisions

i. Alter timing

ii. Alter method

iii. Cancel and reschedule

b. Workforce Decisions 

i. Alter timing

ii. Alter method

iii. Cancel and reschedule

c. Sports decisions 

i. Alter timing

ii. Alter method

iii. Cancel and reschedule

Part 3. Generation of sensible weather forecasts (simulations).
1. From the TIGGE (days 3-5) (probabilistic)

2. From the LAM/GEM regional Model (Days 0-2) (Short Range forecast method (SRF)).

Part 4.  Evaluation of Operational decision-making based on forecasts.

1. Based on sensible weather forecasts derived from the TIGGE.
a. For Transport/Workforce
i. Correct

ii. Incorrect

b. For Sports
i. Correct

ii. Incorrect
2. Based on sensible weather forecasts derived from the SRF. 
a. For Transport/Workforce
i. Correct

ii. Incorrect
b. For Sports
i. Correct

ii. Incorrect
Part 5.  Determining outcomes/consequences of Decisions made.

a. Effect of decisions (actual consequences)

b. Costs/benefits of decisions (what-if)

c. Was decision correct?

i. Forecast verification

1. Correct

a. Net Benefits (costs avoided-costs incurred to mitigate)
2. Incorrect

a. Net Costs (extra costs incurred to mitigate–costs avoided) 

Chris Doyle, April 25, 2007. 

