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14th March – Ordering the Equipment

The equipment is made to order and payment is not taken by Arnia until the
equipment is dispatched. I had ordered equipment to monitor three hives, and a
‘weather station’ to record rainfall and ambient temperature, both in the shade and
sun.

4th April – The Equipment Arrives

The equipment arrived carefully packaged, which I
duly opened and was impressed by the quality
appearance of the items. Three black box monitors to
insert inside my hives, a rain collection gauge, and a
gateway to transmit the data from the monitors
together with the ambient temperature sensors.

The Installation Instructions and User Manual were
sent as an attachment to an email, together with my
account log in details to access my online data.

The first page of the manual includes a friendly
welcome message and advice about the free technical
support service which can be accessed at any time by
email.

5th April - Installation

Having read through the manual, which is very clear
and easy to understand, I set about installing the
equipment. I have WBC hives and selected to fix the
hive black boxes to a dummy board which would be
inserted next to the hive entrance. (My hives are
arranged with the frames the ‘warm way’). The
humidity sensor is fixed to dummy board, and the
temperature probe is a trailing lead.

The batteries were inserted into the hive monitors
and into the gateway for the monitors.
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The next job was to make a post onto which I
mounted the gateway and the self-emptying rain
collector, attaching one ambient temperature sensor
on the top in the sun and other underneath in the
shade.

This post I located at the front of one of my hives,
and in-between the other two hives, which as can be
seen from the photograph are in a row.

After inserting the dummy board with the monitor
black box I located the temperature probe between
two frames in the middle of the brood nest. All of this
was easy to do, and appeared to cause no concern to
my bees.

At this time my brown hive is empty, so I decided to insert the monitor and use this
as a ‘control reference’ to ensure that the monitors were working correctly.

(Note – at the same time I placed the so-called
BeeGym in the bottom of the hives. This is a frame
with various devices that the bees can use to scrape
varroa mites off their bodies.)

6th April – Data Transmission

When I logged on to my account to check that data was being correctly transmitted
no data was being received from the white hive. When I installed the batteries in this
monitor, unlike the others, the LED did not flash. So I sent an email to Pete Arnia’s
technical support adviser, who responded very promptly saying “the monitors may
take 24 hours to stabilise”. This proved to be correct, the LED started flashing, and all
monitors now appear to be sending data.

Now I need to start understanding what it means.

19th April – Data Anomalies

Recent inspections indicate that all is well in both my occupied hive, with the queen
present and brood. However, the brood temperature in my green hive appears
consistently low, and the humidity is much higher than the white hive. Also the
sunshine data from the weather station is not visible on line.
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Another email to Pete, and he responds quickly saying that the sunshine data is on
the server but for some reason is not visible. After checking with the Arnia server
engineer, Pete responds to say all is now okay with the weather station data, and it is
visible on line. He also advises that a problem with the GUI has been fixed that was
affecting the signal strength icon display for the green hive.

22nd April – Further Data Anomaly

The rainfall data is strange, showing a very high reading (2,400 mm) between the
dates 6th – 11th April, then falling to zero last night when it rained very heavily. Pete
advises that the data is uploaded each day at 1:00 pm so last nights heavy rain is not
yet recorded, and he will investigate the strange high rainfall readings.

26th April – Data Corrected

Pete phones me to say that the data originally entered whilst testing my monitors
before sending them to me was never deleted. This has now been done and the
readings should be correct from now on.

I now also suspect that the higher humidity reading in the green hive was because I
had a Miller feeder in place with syrup to encourage this colony.

27th April – Now We Are In Business

All the monitors are now working correctly and the
data appears sensible. I particularly like the indicator
icons which give an easy to understand overview of
all the data, temperature, humidity etc., and a
pictorial of the ‘hive activity’.

2nd May – Lots of Data

As you can see from the graphs there is lots of data
available. This image shows only the ‘weather data’
which includes the rainfall and the ambient
temperature both in the shade and sun.

5th May – Swarm Control Nuc (White Hive)

Because the bees were very active and it is a large
colony filling the available space I made a nuc with
the queen from the white hive today to prevent
swarming. Two sealed queen cells left in the hive.

From the ‘acoustics graph’ you can also see a spike in
the activity and noise, which may be an indicator of
the bees preparing to swarm.
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7th May – Brood Temperature

The brood temperature in the white and green hives
has consistently remained around the 33-35°C since
the 9th April, indicating that all is well with the brood
rearing, and as confirmed by my weekly inspections.
The temperature in my brown empty ‘control’ hive has
varied between 10-25°C.

8th May – Making Some Sense of the Data

So far the brood temperature data seems the most meaningful and easy to
understand. The icon summary of the various data is very useful to compare between
the hives, but I guess I am going to need a lot more experience to make sense and
understand the meaning of the acoustic data. The good news is that there is certainly
a lot of data available.

13th May – Brood Temperature in Brown Hive Rises

I transferred the nuc bees from the white hive into the brown Hive yesterday. An
immediate increase in brood temperature to 33°C is shown today, confirming the
efforts of the newly introduced bees to raise the brood temperature.

15th May – Brood Temperature in White Hive Falls

The brood temperature is beginning to fall, which I assume indicates the absence of a
laying queen.

26th May – Brood Temperature in White Hive Starts to Rise

The brood temperature has started to rise today, possibly indicating that there is now
a new mated queen beginning to lay eggs and producing brood. This is 21 days after I
removed the old queen and made up the nuc to prevent swarming.

The brood temperature in the other two hives (green and brown) has remained
consistently at 33-34°C indicating the presence of brood in both these hive, and this
was confirmed by my last inspection on the 25th May.

27th May – Reviewing Hive Humidity Data

In addition to the ‘User Manual’ Arnia have also provided two technical articles – one
about Brood Temperature and the other about Hive Humidity, so today I decided to
review the hive humidity data.

The Arnia article advises that ‘during the brood rearing
period the median levels of humidity in the nest of a
healthy strong colony should be between 50% and
60%’. This is illustrated by the humidity within the
brown hive which stabilised within this range after the
12th May when I introduced the nuc bees from the
white hive.
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Interestingly although the median humidity in my
green hive has been 45%, and this is the hive
containing brood consistently since the 9th March, as
can be seen from the graph there has been some
significant variation in humidity during this period.

The humidity in the white hive fell below 40% and
varied up to only 50% during the period 7th – 15th

May, which was after I removed the queen to the nuc
and coincident with the increase again in brood
temperature on the 15th May. Another indication that
a mated new queen may have started laying.

From this brief review it does appear that there may be a good relationship between
the humidity data and brood rearing.

31st May – White Hive Shows No Evidence of Queen

The brood temperature has risen from 25°C and remained around 30°C since the 26th

May, but upon inspection there was no evidence of a laying queen. However, the bees
were very calm and showed no signs of distress. I transferred a frame with unsealed
brood from the green hive to see if the bees make a new queen cell.

16th June – Laying Queen Confirmed in White Hive

The brood temperature has risen to consistent level around 33°C, and inspection of
the brood box confirms that we have a ‘new’ laying queen. Circa 40 days after the
swarm activity on the 5th May.

25th June – Swarming Activity from Green Hive

The hive activity data shows an unusual peak around
‘200’ and a peak of over ‘2000’, plus lots of other
activity indicated for a couple of previous days. Today
the bees swarmed out of the hive flew around the
garden and then returned to the hive. Some bees
clustered under the hive.

However, similar high activity indicated from the
brown hive, but no swarming. So not sure how to
interpret any of this data.

23rd July – Green Hive Cluster

Some of the bees that returned to the hive are still clustered on the bottom of the
hive and making comb attached to the mesh floor !
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24th July – Batteries Replaced in Monitors

The icon indicated that the hive monitors’ battery power was low. Hives stopped
recording data on 6th - 9th July, so the batteries were replaced in all three hive
monitors. This means that the batteries have lasted 13 weeks, around 3 months.

17th October – Batteries Replaced in Monitors and Gateway

The icon indicated that the battery power was low. Hives stopped recording data on
2nd October, so the batteries were replaced in all three hive monitors and the
gateway. This means that the batteries in the monitors have again lasted 13 weeks,
and those in the gateway have lasted 28 weeks, around 7 months.

1st December – Data Missing from Green Hive

The data for the green hive has been missing for a while, so I contacted the Arnia
technical adviser Pete who told me that when the batteries in the monitor for this hive
were replaced they did not seat correctly, and consequently the monitor did not log in
as it should. Because of the time of year and cold weather I decided not to open the
hive and investigate and replace the batteries again.

Pete advised that I should turn on the ‘alert’ in the systems settings so that if a
monitor does not log on again when the batteries are replaced I will get an alert.
Unfortunately the alert option will not activate when I try to turn it on in the settings.

7th January – Temperature Chart Indicates the
Bees are Alive

The internal hive temperature data from the two
working hive monitors shows a wide variation, up and
down from 1°C to 23°C over periods of 10 - 12 days,
see the chart image. This variation in temperature
does not follow the profile of the external
temperature. So hopefully this indicates that the bees
are alive and moving around the hives which consist
of a double brood box and two super boxes of stores.

Also plenty of activity indicated by the activity spectrum charts.

During this period the average humidity in the hives
has increased to 69 / 70% (see the chart), which is
much higher that the humidity range of 40 - 50%
recorded in May. Perhaps confirming the importance
of hive ventilation during the winter months.


