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Global temperatures are increasing
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Thermoneutral zone of dairy cows
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Effective Ambient Temperature

Cold stress Heat stress

Lower critical 

temperature

Upper critical 

temperature

Thermoneutral zone

-5 °C 15 °C

Above ~20 °C, depending 

on relative humidity

Adapted from Da Silva et al. (2023)



What is heat stress?

4Source: NDRI, 2022



▪ Temperature Humidity Index (THI)

● No solar radiation or air 

speed taken into account

▪ Heat stress if THI ≥ 68 for 4 days 

or more

How to measure heat stress?
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Dutch situation



Visible signs and consequences of heat stress

6Toledo et al. (2019)



Behavioural signs of heat stress
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▪ Impact of heat stress differs between:

● Milk production level

● Milk production stadium

● Breed

● Age

● Indoor or outdoor housed

No dairy cow is the same...
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On-farm mitigation strategies
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On-farm mitigation strategies
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Reduce solar radiation and in-
stable temperature

Change management

Change ration Water provision

Control model



▪ Consciously lower milk production  

▪ Breed with more heat tolerant breeds

      What are the consequences? 

More radical adaptation strategies?
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Effects of climate change

16Gauly et al. (2013)



Thank you!
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