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Setting the scene – Climate triggers and climate 
mitigation
Dr David Marlin, UK
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Implications of thermal stress for 
horses............and human athletes
• Reduced performance
• Earlier onset of fatigue
• Increased risk of mistakes
• Increased risk of injury
• Increased risk of illness
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Effects of thermal stress
• Recovery from Transport
• Pre-Competition Training
• Immediate Pre-Competition Warm-Up
• Effect on actual Competition
• Recovery within Competition – i.e. Multi-day
• Recovery following end of competition to pre-departure

THERMAL EFFECTS ARE ACUTE & CUMULATIVE
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What determines how horses 
respond to thermal stress?
• Thermal environment (WBGT)
• Acclimatisation
• Management e.g. Cooling
• Individual variation – fitness, breed, ability, health, etc
• Intensity / Duration / Frequency of Exercise
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Air Temperature & Humidity only tell part 
of the story…..
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Black Globe
Temperature

Wet Bulb
Temperature

WBGT Index = 0.7*Wet Bulb Temperature + 0.3*Globe Temperature  
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How thermally stressful has it been at 
previous Olympics?
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How thermally stressful has it been at 
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Experience from the World 
Equestrian Games in Tryon, 2018
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NOAA Detailed Advance Forecasting
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・Hourly forecast in Two days(weather, temperature, humidity, wind, rainfall, possibility of thunder)

! images are for illustration purposes
(all of these contents will  be  available 
in both English and Japanese texts)

・Short range thunderstorm
forecasting

・Wet-bulb globe temperature forecast  (hourly)
(effect of temperature, humidity, wind and sunlight on humans )

・6 Hourly forecast in Seven days
(weather, temperature, wind, chance of rain)

●These contents will be more detailed than open access contents on the Internet. 

EXAMPLES OF 
FORECASTING OUTPUT 
FOR TOKYO 2020
Courtesy Tim Hadaway



19

20

22

24

26

28

30

32

06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00

W
BG

T 
(°

C)

Time of Day

WBGT Forecast for 11th September 2018



20

20

22

24

26

28

30

32

06:00 07:00 08:00 09:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00 20:00

W
BG

T 
(°

C)

Time of Day

06:00AM prediction 3:53PM prediction
3:48am prediction (RACE DAY) Actual Measured
Ground Level Spot Measurements

WBGT Forecast for 11th September 2018

(Day -1) (Day -1)
(Competition)



21

Climate Triggers?
• THE WBGT INDEX is robust, fit for purpose and is 

used for...
– Long-term trends e.g. years
– Medium-term trends e.g. months, weeks
– Immediate pre-competition monitoring, e.g. days
– In-competition monitoring
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