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Knowing the weight of a beehive can answer several important questions for the beekeeper:
1. Are my bees bringing in as mush nectar as they should?
2. How much honey may I safely extract?
3. Do my bees have adequate honey reserves to survive to the Spring nectar flow?

The purpose of this paper is to describe a “just good enough” approach to monitoring hive weight.  
Such a system, for the first time, makes it economically feasible to weigh each beehive in an apiary.  
The benefits of measuring hive weight with our system far outweigh (no pun intended) the cost of the 
system.  Add in the ability to monitor temperature and humidity (described in another paper), and we 
begin to see a total Hive Health Monitoring System that can offer significant cost savings and peace of 
mind to the beekeeper.

A typical Langstroth Hive can gain several hundred pounds during the Spring nectar flow.  Ask any 
beekeeper that has had to lift a ten frame deep honey super full of honey.  A single super can easily 
weigh a hundred pounds.

Researchers will often measure the weight of a hive or a hive box as an
indicator of hive performance.  The techniques used to weigh a hive range
from simple spring scales to elaborate data acquisition systems.  One of the
most reliable manual techniques is to use a farm feed scale.  This is the
scale recommended by NASA's HoneybeeNet1.

There are three basic types of scales: balance scales, spring scales, and
pressure scales.  As their names imply, a balance scale compares a known
weight with an unknown weight.  A spring uses the deflection of a material
(often spring steel) as an indication of weight.  A pressure scale uses a hydraulic medium, piston, and 
pressure gauge to measure the force on the piston.

There are several scale characteristics that are of interest to beekeepers: total capacity, accuracy, 
repeatability, and sensitivity.  The total capacity of a scale should be 300 to 500 pounds, depending 
upon the size of the hives being measured.  Using the 100 pound weight of a full honey super as a 
guide, a 400 pound capacity scale can handle two brood boxes and three honey supers.  This is because 
brood boxes rarely weight as much as a honey super.

The next thing to consider is accuracy.  Just how accurate does a scale have to be?  If you are engaged 
in scientific research then you may need a high level of accuracy.  However, most weight information 
of interest to beekeepers is relative information.

1 http://honeybeenet.gsfc.nasa.gov/About/ScaleHives.htm



How fast is the weight increasing during the nectar flow?  Do I
have any hives that are under performing?  When did the nectar
flow start and is it still continuing?  These are all relative
questions.

The chart at the right shows the weight of two beehives.  Hive
weight increases rapidly during the nectar flow, but only lasts for
a few days.  One hive is performing slightly better than the other.

Two important questions to consider during the winter: are my
bees about to starve within inches of a honey source, and are my
bees about to starve due to lack of honey?  The first condition arises when it is too cold for the bees to 
move within a hive to get to the honey that they so laboriously produced the previous summer.  If the 
weight of a hive is measured throughout the winter, then a general trend of decreasing weight will be 
observed as the bees consume their honey.  An unexpected leveling off of the declining weight may be 
an indication that the bees are too cold to move around.  This is a relative type of observation.

The other question: are my bees about to stave because they have depleted their honey, can only be 
answered through observing the differences between the current weight and the weight at the end of the
previous summer, after the last nectar was gathered.  This observation and comparison requires long 
term repeatability.  Does a 100 pound weight that measures 100 pounds in late summer still measure 
100 pounds in early spring?

Some beekeepers would like to see the weight of a hive decrease in the morning as the bees leave the 
hive and increase in the evening as they return.  The weight in the evening should be greater than the 
morning weight if there is a ready source of nectar.

As a side note, commercial beekeepers are concerned about the application of insecticides suddenly 
killing off their bees in large numbers.  This can occur when a farmer inappropriately applies 
insecticides while the bees are out pollinating a crop.  If the beekeeper can detect a sudden die-off, then
the beekeeper can demand compensation from the grower, which often requires collecting dead bees 
for forensic analysis (an operation that is time critical).  Monitoring for sudden die off can alert the 
beekeeper in tome to collect the dead bees.

Monitoring weight change between morning and evening requires a fairly high level of sensitivity.  
Here again, the changes are relative, not absolute.  The total weight of a hive might go from 150 
pounds in the early morning to 140 pounds at mid day to 170 pounds at night.

Accuracy, repeatability, and sensitivity all contribute to the cost of a hive scale.  Any design choice 
requires careful consideration of the trade offs.

A manual balance beam scale is the most repeatable scale.  Comparing an unknown weight to a known 
weight only requires that the known weight not change over the course of a year.  An easy task for a 
chunk of iron.  High cost and manual operation make a balance beam scale impractical for large scale 
adoption by beekeepers.

Pneumatic scales remain an intriguing possibility, but any piston design tends to drive up the cost.

That leaves us with spring scales, with load cells being the most attractive of several alternatives.  

Measuring Nectar Flow of Two
Hives



Inexpensive electronic bathroom scales available on-line or through big box stores offer a glimpse of 
what is possible.  The biggest disadvantage to the “bathroom scale” solution is the lack of repeatability. 
The load cells take on a “set” over time that causes the reading of the scale to drift.  Periodic unloading 
and re-zeroing the scale helps overcome the problem.  Unloading and re-zeroing is easy in a residential 
setting, but not terribly practical for the beekeeper.  This limitation has been a major impediment to the 
widespread adoption of electronic scales for beekeepers.

If most measurements of interest to beekeepers are relative and long term repeatability is only an 
occasional concern, then let us imagine an inexpensive scale that is “good-enough” and easy to re-zero 
when needed.  Let's (somewhat arbitrarily) keep the cost of the scale less that 1/3 the cost of a new 
hive, make it easy to use, integrate it with beehive temperature and humidity monitoring, let it operate 
off-grid and give it the option of accessing “the Cloud”.

Our solution utilizes a 2x4 for the base and a
sheet metal cover.  The cover conceals and
protects two load cells, battery, microprocessor
and radio transceiver.  The weight sensor sends
weight data to a System Recorder that can be
located up to 200 feet away.  One Recorder
can easily hand up to 20 scales.

The weight sensor is designed to be placed at
the back of the hive with a 2x4 spacer at the
front.  This arrangement the weight of the hive
is divided between the sensor at he back of the
hive and the spacer at the front of the hive.

The weight sensor is slightly taller than a standard 
2x4 due to the addition of load cells under the 
metal cover.  The slight height difference tilts the 
hive slightly forward, which is a desirable 
condition for a beehive.

The use of only one weight sensor at the rear of 
the beehive introduces an accuracy consideration.  
If the mass of bees, comb, brood, and honey is 
centered in the hive, than the weight on the sensor 
will be exactly one half of the total weight.  If the 
center of gravity is not at the physical center of the
hive than the measured weight will be more or 
less than the actual weight.  If the bees decide to 
lay in more honey towards the rear of the hive, 
then the weight sensor will give a weight reading 
higher than the actual total weight.  Conversely, 
honey stored at the from of the hive will give a 
lower reading.
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If the beekeeper decides that it is important to know the weight
regardless of the location of the center of gravity, then it is a simple
matter to add an additional weight sensor to the front of the hive.  With
this arrangement it is possible to know the total actual weight and the
degree to which the bees are building off center.  Such information may
prove useful to the beekeeper.

Conclusion: It is now possible for beekeepers to measure the weight of
their hives for less than $150 per hive plus the cost of one System
Recorder per apiary.

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 better predict how much honey to safely harvest
• Ability to anticipate starvation conditions in the winter

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