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Knowing the temperature and humidity inside a beehive can answer several important questions for the
beekeeper.

1. How active are my bees, and by extension, are they healthy?
2. Is my hive situated correctly?
3. Does my hive have an appropriate amount of ventilation?

The purpose of this paper is to describe a system for economically measuring temperature inside a 
beehive and how that information can be used to monitor and improve hive health.  A separate paper 
will discuss hive humidity issues and the interplay between temperature and humidity.

A typical colony of honeybees will consist of one Queen, many Worker Bees and a lesser number of 
Drones.  During most of her life, the Queen's only job is to lay eggs.  The Worker Bees go through 
several job titles as they mature: nurse bees, hive maintenance, and finally foragers.  One of their goals 
is to assure that the optimal temperature for the Queen is about 95F.  As the temperature in the hive 
drops the bees begin to cluster around the queen.  There are a lot of good references on the web so I 
will not go into detail here.  Take a look at the Brookfield Farm1 web site, and the West Mountain 
Apiary2 web site for more information.

What is important is that the bees will always generate heat on a cold day in order to keep the Queen 
warm.  Imagine that the Queen is being maintained at a constant 95F, while the outside temperature is 
at 40F.  If you could magically move a thermometer from the Queen to the outside of the hive, then you
would see the temperature go from 95F to some intermediate value in the hive box on down to the 
temperature of the outside air.  The key is the space within the hive, but outside the nest of the bees.  
Heat is continually passing from the nest to this intermediate space before passing to the outside air.  
The heat flow produces a temperature gradient in the hive.  The larger and more active the nest of bees,
the higher the intermediate temperature.  The better the insulation qualities of the hive box, the higher 
the intermediate temperature.

Here is an example with a typical 3/4” thick wood hive box.  The actual values are not important.  The 
point of the diagram is that the intermediate temperature is dependent upon the heat produced by the 
nest and the heat lost through the wall of the hive box.

1 https://brookfieldfarmhoney.wordpress.com/2010/11/23/what-happens-to-honeybees-in-the-winter/
2 http://westmtnapiary.com/winter_cluster.html
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If the wall of the hive box is thicker, or insulation is added, then the intermediate temperature will 
increase as shown in the following diagram.  The starting point of the heat flow (Nest) and the endpoint
(External) are the same, but the intermediate temperature chnges.

If the colony is small or weak, then the amount of heat produced by the colony will be less and the 
intermediate temperature will be less.

When it comes to hive design, it might be better to have more thermal insulation around a hive.  
Regardless of the amount of insulation, the intermediate temperature is an important indicator of hive 
health.  Comparing the first and third diagrams, it can readily be seen that, for a given hive design, the 
healthier the colony, the greater the difference between intermediate and external temperatures.

In practice, there are many factors that will determine the intermediate temperature.  Hive orientation, 
solar heating, color of the hive, wind, and external insulation are examples.  What is important is to 
know your hives and to get a feel for how healthy hives behave under various weather conditions.

Here is an example of a temperature and humidity monitor inside a hive above the nest.
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A similar environmental sensor can be placed anywhere near the hives in the apiary.  One 
environmental sensor is all that is needed for multiple hives in the same apiary.  Care should be taken to
place the sensor where it is not in direct sunlight.

Here is a sample graph from a healthy hive showing about a 10F temperature difference on a cool 
evening.

Conclusion: It is now possible for beekeepers to economically measure hive temperature and compare 
that to external temperature.  The difference is an indication of hive health.  The benefits of such a 
system include:

• Monitor overall health of the hives
• Identification of under performing hives
• Identification of mass die-off from insecticide spraying
• Ability to make better site selection and orientation decisions

For more information:
http://bee-certain.com/


