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Introduction
2021 product specification

AgriSound and Arnia is combining acoustic monitoring with environmental 
sensors to better understand the factors causing bee population 
decline. We are developing a range of IOT enabled products and 
analytical tools to support bee-keepers and growers manage pollinators.

2021 product specification document is designed to help our 
customers get the most from their AgriSound hive monitoring 
system. Sharing data and knowledge about bee health and behaviour.

Included are guides about how to used the various features of the 
user interface, answers frequently asked questions and also has 
articles that will help you to interpret the bee data that you will collect.

Your own personal development of data will be valuable to us all, 
we hope that this will develop over time with shared feedback. 
Please let us know if the articles are helpful and what 
other topics you would like to see, we can keep you up to date 
on our Blog posts on new information and data that we receive.

If you can’t find what you are looking for or have an 
urgent support issue, please email us at sales@arnia.co.uk  
and our very helpful support bees will endeavour to help.
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 1.1 Hive Sensors   £60

The in-hive sensor unit is wireless with on board power and very easy to install.

Sensory information collected

Stereo microphone: Colony acoustics
  (sound file: WAV file Max 8k sample frequency, 8 second duration 
in total)

Temperature: Queen/ brood status
Humidity: Brood humidity/ brood status
Light sensor: detects when hive opened
Accelerometer: Detects when hive moved
E-compass: Direction hive is facing
Buzzer: Hive identification in the apiary

Communications 

Blue tooth 5.1

Power

On board fitted batteries. Estimated life taking six mono 8K 8 sec acoustic 
and sensor 
readings per day: 1000 days

Size and weight

PCB Dimensions 40mm x 20mm
Weight including batteries: 50g 

Positioning in hive

Clips securely to the top of the hive frame. Totally wireless and designed 
to fit within the bee space between frames and on top of frames
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 1.2 Apiary Gateway  £120

The Gateway Unit collects data wireless from the hive sensors and transmits it to the cloud 
computer for analysis and interpretation.

Communications 
GSM (up to 4G/LTE)
SIM card compatibility: Soracom
Blue tooth 5.0

Sensory information
The gateway has the same on board sensors as the hive unit. Thus the 
Gateway can
also provide basic ambient weather conditions in the apiary (temperature 
and
humidity) or be fitted externally to a hive to provide additional acoustic 
data (such as
flight activity).

GPS location

Automatic GPS Location of the unit (GPS, GLONASS, BeiDou, Galileo and
QZSS)

Power
Two on board lithium iron batteries (5.2Ah) and external 5V USB micro 
input for charging (power bank or solar)
Estimated battery life sending data from four in hive sensors six times per 
day, as stated above, assuming no external power: 6 months

External Inputs
ADC input for additional external temperature sensor

Size and Weight
PCB Dimensions: 160mm x 40mm.
Case Dimensions: 235mm x 190mm x 20mm
Weight including enclosure and batteries: 800g

Data Access
Raw hive data are accessible through an API link enabling AgriSound to 
perform its own
data manipulation and analytic or feed through its own User Interface for 
easy viewing and graphing of the hive data.
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  1.3 Bar Scales  £99 *per hive

The Gateway Unit collects data wireless from the hive sensors and transmits it to the cloud 
computer for analysis and interpretation.

Map trends

Colony development
Map nectar flow/ Dearth
Foraging activity
Hive to Hive
Site to Site
Year to Year

Integrated sensors

Weight
Temperature
Acoustics

Remote Alerts

Add / Remove supers
Feed low / Starvation
Hive fallen over
Bees swarming
Bees robbing
Asian Hornet attack
Queen mating flight
Daily Honey report

Colony brood less **
Humidity / Ventilate**
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  1.3 Bar Scales  £99 *per hive

The Gateway Unit collects data wireless from the hive sensors and transmits it to the cloud 
computer for analysis and interpretation.

Commercial Grade

Robust, Reliable, Accurate and Affordable

Configuration

Single pair with rear pivot
Double bar for increased accuracy

User interface

Virtual Apiary
 Monitor hives from any internet enabled device
Dynamic backgrounds change in real time 
with day/ night/ weather
Each hive icon represents a monitored hive
Bunch of bees above hive indicates colony activity
Weather bar shows historical and forecast weather
Click on any sensor icon to graph historical data
Click     to add Hive inspection
Click     to view apiary map view
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 Adjust The Sensitivity Settings For The Theft Alert And What Do They Mean?

The Arnia system enables you to set alerts specifically for theft 
of your hives based on your hive monitor being moved.

The hive monitors can not only sense if a hive is being picked 
up and carried off,  but is also senses if a hive is tipped through 
90 degrees (vertical to horizontal). This particular feature is 
useful to bee-keepers with an out-apiary. A hive may be tipped 
over by very strong wind, a vandal or an animal. If the hive is 
not righted within a short period of time, it can result in the loss 
of bees. If your hive is moved, an automatic email will be send 
to an email address in the registered user details for the ac-
count.

How to set the theft alert?

Log into your account and select the ‘settings’ cog on the right 
hand side of your hive view.

Go to ‘Theft Settings’ which is displayed on the left hand side 
menu. For each device you can select to set it either ‘on’ or 
‘off’.

The sensitivity setting ranges from 1 (least sensitive) to 4 (most 
sensitive).  This can be adjusted accordingly depending on the 
exposure of the apiary i.e. heavy winds. If you find you get false 
alerts, you can adjust the sensitivity downwards.

It may take up to 24 hours for the change in the setting to be 
applied, depending on the login frequency of your gateway. 
However, if a theft alert is triggered – the email notification will 
be send immediately.
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 Check Your Gateway Has Connected To The Network After Power Up.

After installing and power up the gateway will appear in your user interface. If the gateway 
does not show up, or does not appear to connect to the Arnia server, there are a number of 
things you can check.

Check The Following

Check your gateway is working by following the instructions in 
the article ‘Check your gateway is working‘

Insert batteries the correct way and check the LED is flashing. 
Read : Gateway LED flashing

Check the antenna is connected properly and pointing upwards
If LED turns RED, the gateway cannot find a cell network to 
connect to, contact sales@arnia.co.uk   - option below

if LED turns green, but after checking if your gateway connects 
in the monitor tab of your account the gateway still does not 
show up contact sales@arnia.co.uk  

NOTE : after appearing on the website, it can take up to 24 
hours for updates to appear.
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 Check Your Graphs Have Updated

When your graphs do not show any data or have not updated recently, you can check a 
number of things.

Check The Following

check the date range you have selected.

Go to  settings -> graph settings tab of your account.
if the data is too old and outside the data range of your graphs, 
it does not show up. Change the date range to e.g. last week 
and graph again.

Check if  your  gateway has logged in recently.
 
Go to settings -> monitors

look at the ‘last contact time’ for your gateway. This will tell you 
if your gateway has logged in recently.

Read : Check my gateway is working

check your (scale) monitor  has associated recently with your 
gateway.

If your hive-icon is greyed out, the scale or monitor will not 
have contacted the gateway recently.

Go to settings – > monitors, look at the ‘last contact time’ for 
you scale monitor. This needs to be a recent time and date.

Read : How to check your hive (scale) monitor is communicating 
with your gateway

If you have checked the above, and your graphs are not 
updating on the user interface or ‘last contact time’ is not 
updated , please contact  AgriSound
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 Check Your Gateway Is Working

Your gateway is default set to login in to the Arnia server once every 24 hours. If you 
do not see any updates on your graphs and data, check if your gateway is working.

Check Your Gateways’ Last Login Time

Log in to your account
Select the ‘settings’ cog in the right hand corner
Click on the monitors tab in the settings menu
The overview of your monitors shows you the ‘last contact time’ 
for each of your monitors and gateway. This should be within 
the last 24 hours.

Check The Gateway Batteries

If your gateway has not logged in recently, please check the 
batteries in the gateway. Ensure the batteries have sufficient 
voltage (over 3.6V). Replace if necessary. Read : Change bat-
teries

Check Mobile Phone Signal
Ensure the antenna of your gateway is screwed on properly 
and pointing upwards. Check the mobile phone signal strength 
(2G/3G coverage) in your apiary. Read : Check mobile signal

Restart Your Gateway
Open up your gateway and take the batteries out for 20seconds 
and re-insert. Observe the LED flashing sequence. Read : Gate-
way LED flashing

If the power and signal are good and your gateway is still not 
working, please contact sales@arnia.co.uk  
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 Check Your Hive Scale Or Hive Monitor Is Working

When you log in to your account and your hive icon is greyed out, or you are not sure if 
your (scale) monitor has uploaded it’s data recently, you can check a number of things.

Check If Your Hive (Scale) Monitor Is Communicating With Your 
Gateway

Log in to your account with your user-name and password
select the ‘settings’ cog in the right hand corner
click on the monitors tab in the settings menu
The overview of your monitors shows you the ‘last contact time’ 
for each of your monitors.  it shows when your monitor last logged 
in, and when the last time was your monitor send it’s data to the 
gateway. It also shows you the last time the gateway logged in to 
send data to the Arnia server. This should be within the last 24 hours.

If the ‘last contact time’ of either monitor or gateway is not 
in the last 24 hours, you will need to check your hardware.

Check Your Hardware

If your monitor has not logged in recently, you can check the following ;
Check that the power and data cables are intact and not trapped.
Check that the cable connectors are secure in place and not loose.
Check the batteries in the monitor and gateway  have sufficient 
voltage . If needed, replace the batteries. (Read : Change Batteries)
Restart your monitor by taking the batteries out for 30 seconds 
and put them in again. Observe the LED at start-up to check the 
monitor is logging in (Read : Hive Scale Monitor LED flashing )
Check your gateway is working (Read : Check your gateway is 
working )

If you have checked the above, and your monitor is not updating 
on the user interface or ‘last contact time’ is not updated , please 
contact  sales@arnia.co.uk  



1 Hive Monitoring Hardware Specification
2021 product specification

 Check Mobile Signal

For your gateway to be able to connect with the Arnia server, there 
needs to be 2G/3G mobile phone coverage at the apiary. To check if 
you have coverage and sufficient signal strength, please do the following:

With your mobile phone, check in the apiary if you have any signal and 
what the signal strength is indicated by the number of bars on your phone 
screen.
For Android phones ; you can download the Network Signal info App to 
measure the signal strength.
For iPhones ; use the Field Test Mode to accurately view the signal 
strength
Between -90dB and -70dB indicates adequate signal strength. Using a 
2G/3G high gain antenna with SMA plug, may help in some area’s to boost 
the signal.

Use a smart phone to download the ‘Open Signal’ App. This App enables 
you to see if there is any 3G coverage in your apiary and/or where the mo-
bile phone towers are located. You can use Google-maps to find out the 
exact coordinates (LAT/LON) or use the apiary postcode to see the likeli-
hood of any signal in your area.
Check with a local provider if your apiary’s location is within coverage
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 Set The Time zone On Your User Account

All data gathered by the Arnia system, is stored in GMT (Greenwich Mean Time).  To view 
your data and graphs in your local time zone, your account and user-name need to have 
your local time zone set.

Set Your Timezone

To set your local time zone for your user-name, you do the 
following ;

login to your account with your user-name and password
Select the ‘settings’ cog in the right hand corner
Select ‘User Details’
Change the ‘Time zone’ and select ‘Save

If you have any issues with setting your time zone, please con-
tact Arnia Support.
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 Setting Or Changing Scheduled Alerts

The Arnia system has a number of alerts set for events which are related to the system, 
hive and weather pack sensors.

These scheduled alerts will generate an email to the primary user of the account when the 
threshold is exceeded.

View Scheduled Alerts

To access the alerts do the following ;

Login to your account with your user-name and password
Select the ‘settings’ cog in the right hand corner
Select  ‘Scheduled Alerts’, and the following tab opens up 

To set or remove the alert, select ON or OFF. By selecting ‘Specific mon-
itors’ you can select a particular gateway or hive monitor for which you 
want to set the alert. Either use the default values supplied by Arnia or 
update them with your own requirements. Select ‘Apply’ and the alert will 
be set and/or updated.

Further information on how to use scheduled alerts, watch the following 
YouTube video
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 Change The Background Of Your Hive View

To change the background view and hive-activity appearance of your hive-view by doing 
the following

Login to your account with your user-name and password

Select the ‘settings’ cog in the right hand corner

Select ‘Appearance’ 

And the appearance and theme you prefer

Press ‘close’.
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 Spot A Swarm

Swarm prediction is something the bee-keeping world has been fascinated by for a long time. 
The inspiration of Arnia stems from the early work done by Eddie Woods (a sound engineer 
for the BBC) who identified a sound known as the ‘Warble’ from a colony preparing to swarm.

How To Spot A Swarm On Your Graphs?

The Arnia system monitors sound, weight, brood temperature 
and humidity. Weight and flight noise are good indicators of a 
swarm as shown in the graph below.

The graph shows the hive weight (blue line) and flight noise 
(pink line). There is a large rise in flight noise on May 12th com-
bined with a drop in hive weight.

The weight drops as a large numbers of bees leave the hive 
at once and the microphone picks up the big increase in flying 
noise. This is a swarm!

The  Arnia system can act as a useful diagnostic tool, aid-
ing management during the swarming season. It is commonly 
known that prior to swarming the queen decreases in laying. 
Often there is also a drop in foraging activity.  Coupled with the 
time of year,  this combination can be a very useful indicator for 
potential swarming. Thus if in swarming season you identify un-
stable brood temperature and a drop in flight noise, this combi-
nation could warrant a hive inspection.

Research is on-going into swarm indicators. As the number of 
colonies monitored and available data increases, we will be 
able to identify other potential acoustic signatures and develop 
additional monitoring features.

If you have noticed a swarm and have the corresponding 
graphs, Arnia would be very interested to add your own ob-
servations to our library of swarms. Please get in contact with 
Arnia Support.
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 Brood Temperature

Brood nest temperature is of extreme importance to the colony and is controlled with utmost 
precision by the bees. This brood temperature regulation is called homoeostasis. Honey bees 
maintain the temperature of the brood nest between 34°C and 35°C so that the brood develops 
normally. When the temperature in the nest is too high the bees ventilate by fanning the hot 
air out of the nest (which evaporates water) and sometimes even partially evacuate the nest.

Homoeostasis can be used as a measure of colony fitness. More genetically diverse colo-
nies (stemming from a higher number of different patrilines) are better at thermoregulation.

Brood Temperature In Your Hive

When you have placed the sensor with the red sleeve in the mid-
dle of your brood frame, it will measure the brood temperature 
in your hive. Click on the hive icon and it’s ‘orange’ cell -icon, 
and the graph with the brood temperature will be generated.

This graph shows you the comparison between the brood tem-
perature of two hives coming out of winter. The blue line shows 
that the queen started laying around 25th of Feb, and the brown 
line shows that the queen in the second hive started laying early 
March when the brood temperature became stable around 34C.

A Drop In Brood Temperature
A drop in normal brood temperature, or even ex-
cessive variation in a day to day brood tempera-
ture is usually a sign that the bees are broodless.

There could be a number of reasons for a drop in brood temper-
ature ;

The colony may be Queenless the queen may have stopped lay-
ing. Alternatively, the brood temperature sensor may no longer 
be in the centre of the brood cluster as it migrates from side to 
side.
The example below shows you the brood temperature becoming 
unstable. Not until after a new queen was introduced in this col-
ony did the brood temperature go back to 34C..
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In winter,  during brood-less periods, the temperature fluctu-
ates with that of the ambient temperature but positively offset 
by the amount of heat generated by the cluster. This will give 
erratic temperature readings, but how much offset is achieved 
is an indicator of colony strength. Also, if the cluster is moving 
about in the hive, the centre of the cluster may not always be on 
the hive sensor. However you can see periodic peaks in brood 
temperature as the cluster moves across the temperature sensor.

Further information on this topic can be found in 
Arnia’s Whitepaper on Temperature and Thermoregulation.
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 Robbing

If your hive suddenly loses a dramatic amount of weight – there could be a number of rea-
sons, but the most common reason for this is robbing.

How To Detect Robbing?

A weak colony will generally have lower flight noise and hive 
activity levels than a strong colony. A sudden increase in day-
time flight activity in a weak colony combined with very low 
night time activity could be an indicator that it is being robbed 
of its honey.

Plot the weight of your graph and add the peak flight noise to it. 
An example of this can be seen in the graph below. This colony 
lost over 10kg in less than 2 days. When you examine the flight 
noise, you can deduct that a lot of bees must have entered the 
hive.



1 Hive Monitoring Hardware Specification
2021 product specification

 Nectar Flow

Nectar flow is when one or more major nectar sources are blooming and producing nec-
tar. An important factor in the plants ability to secrete nectar is the weather, in particu-
lar the ambient weather conditions. Plants have an optimum range of temperature for 
nectar production, determined by their habitat and species characteristics.  For ex-
ample, cold night temperatures  in spring affect the nectar production. But also later in 
summer with aridity and high temperatures (esp in places like the Mediterranean) plants 
stop secreting nectar. The bees are happy to fly, but there is no nectar to forage for.

When nectar is available, bees (and other pollinators) will collect it for the colony . It is usually 
easy to detect pollen being carried into a hive, as bees place it in their pollen baskets. Nectar 
however, is  impossible to spot since it is carried into the hive via the stomachs of foraging bees.

How Do You Know There Is A Nectar Flow?

Increases in hive weight indicate that the bees are collecting 
nectar and making honey. This is not a straight line on your 
weight graphs as you will see below.

The above graph shows you this weight increase (pink line), the 
peak flight noise (green line), and mean fanning (black line).  
The overall weight goes up – but you see the daily variances. 
During the day the weight increases, and you see the flight noise 
peaking. At night, when the bees do a lot of night time fanning 
to evaporate the water in the nectar, the weight drops. The fact 
that the overall weight of the hive increases, means that there is 
a nectar flow on.

Nectar Dearth

The opposite of nectar flow is when there is no nectar available 
for bees to forage on. In the United Kingdom, there is a well 
known ‘June Gap’ with a sudden reduction in the availability of 
pollen and nectar. This is a period just after Spring flowering in 
May and before Summer flowering in July and August where not 
many plants flower.

A good example can be seen in the following graph 
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This graph shows warm June weather with good day-
time temperatures (green line), no rainfall (as shown by 
flat red line) and the bees out flying  (yellow line). How-
ever hive weight is static/slight decline (blue line).

These hives were located is an area of arable farmland in the 
UK with a predominance of Oil Seed Rape (OSR).  Once the 
OSR had finished flowering in May there is no local forage for 
the bees. This shows the effect of intensive monoculture with 
very little natural wild flower or trees. In the UK this is re-
ferred to as the June Gap. In these sort of landscapes bee-
keepers sometimes have to feed bees in June or move them.

Based on anecdotal evidence it appears that the June Gap does 
not occur in all areas of the UK or even every year but it is common 
enough to be established in bee-keeping folklore.   The weather will 
affect the times when plants flower and can make the gap greater 
or smaller. Also, some plants will be in flower – just less of them.

Climate Change And Nectar Flow

Nectar flow can be seen as an indicator of environmen-
tal changes over time. As we know, scientific research pro-
duced climate change models which predict an increase in 
temperature for the end of the 21st century. This reduces 
the nectar secretion in plants and therefore significantly re-
duces available resources for both wild bees and honeybees.
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 Hive Homoeostasis

The term Homoeostasis refers to the mechanisms that allow insects (in this case your 
honey bees) to maintain conditions within a certain range of values. These condi-
tions may be temperature of the environment, humidity, food stores etc.  The bee colo-
ny as a group, will regulate these conditions to an optimum state to ensure their survival.

Hive Humidity

The humidity of the brood nest is important for the overall 
fitness of a honeybee colony. During summer months, bees 
will fan to regulate temperature and humidity. During winter 
months, in cooler weather, condensation occurs due to the 
temperature difference between the outside and inside of hive 
walls. It may require the bee-keeper to ventilate the hive to help 
bring the relative humidity in the hive down.

For bee-keepers, there are a many factors which affect humidi-
ty and temperature levels within a hive. It can depend on the lo-
cal weather, type of hive and status of the colony etc. The Arnia 
system, enables you to measure brood temperature, ambient 
temperature and hive humidity (amongst other environmental 
factors).  These measurements can help you when considering 
issues such as hive insulation and hive ventilation. Opinion on 
these matters varies however with the Arnia system you can as-
sess these issues for yourself and identify what works best for 
your colonies in your location.

You can compare hive temperature and humidity between a 
wooden hive and a polystyrene hive. Or compare different 
methods of ventilation to see if there is any impact on humidity 
and temperature levels.
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 Early Season Bee Activity

At the end of winter, every bee-keeper wants to know if their bees have pulled through and 
are alive and well, ready for spring.

During the first couple of nice days , you will see your bees starting to fly again. Stretch-
ing their wings, and having a look for early pollen and nectar.  In the UK, the crocuses, 
snowdrops, hazel and willow provide the first forage from early to mid February onwards.

Every bee-keeper knows this time of year it is important to keep an eye on their hives – this is the 
time of year a queen will start laying again, the stores are running low, colony is growing but there 
is little forage.  Starvation is just around the corner, this could be a cue for supplemental feeding.

Early Season Activity

We have an example here of a winter profile of a hive monitored 
with an ARNIA system.  The graph below shows hive weight 
(green), brood temperature (red) and mean flight noise (blue).

Until mid-February you can see the brood temperature fluctuat-
ing. Combined with low flight noise and a steady weight decline, 
you can conclude that the colony is clustering in ‘winter-mode’.

Around 22nd of February, you see that the brood temperature 
starts to stabilise to 34C, an indication that the queen has start-
ed laying.

At the same time, you can see an increase in flight noise and 
activity (blue line) when the bees start to become more active. 
It perfectly shows the colony coming to life after winter cluster-
ing, without the need to disturb the bees.

The weight decline (green line) accelerates as the bees are using 
more food stores but there is no widespread forage available 
yet.

This information allows the bee-keeper to make feeding strate-
gy decisions without the need to open up a hive.
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 Apiary Hygiene And Arnia Equipment

Honey bees, just like people, are susceptible to a host of infectious or disease-caus-
ing agents; well known bacterial diseases are American and European foulbrood (AFB 
and EFB) and Nosema to name but a few. Not only can the bees and beekeeping prac-
tices spread diseases, but some are transmitted by other pests. For example, Var-
roa mites act as vectors for viruses such as Deformed Wing Virus. Pest control and 
good apiary hygiene are essential for the prevention and limitation of disease spread.

Some of the Arnia equipment comes in direct contact with the bees, hence, as with all bee-
keeping equipment, moving it between hives and apiaries should be avoided if possible 
unless you are absolutely certain that the colonies are disease-free. If it is necessary to 
move equipment between hives and/or apiaries, the following advice should be observed;

Equipment or parts that go in a hive, such as sensors, can be 
removed and easily replaced.  Please contact Support using 
‘Support Tickets’ button below to arrange for new sensors.
 the outside of hive monitors, gateway, weather pack and scale 
plates should be cleaned with a soapy washing soda solution.
For general advice on good apiary hygiene, detailed advice can 
be found in the following links;

The National Bee Unit (NBU, part of APHA in the UK) has pub-
lished a comprehensive publication with advice and guidance 
called Hive Cleaning and Sterilisation.

The BBKA (British Bee-keeping Association) published Apiary 
Hygiene paper L012 which describes the cleaning, caring and 
treatment advise for bee-keepers.

Further information

The BeeBase data base run by the NBU contains all the apicul-
tural information related to the statutory bee health program in 
England and Wales. It is updated with the latest news and in-
formation.
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 Queen Status

The brood nest temperature is of extreme importance to the colony and a good in-
dicator if there is a laying queen present. The honey bees maintain the brood nest 
temperature between 32C and 35C to ensure the brood develops normally. Reviewing the brood 
temperature gives you an indication on the queen status and if a hive inspection is required.

If the brood temperature becomes unstable, starts to vary or drop 
– this shows that the bees have stopped thermo regulating the 
brood area. Possible causes for unstable brood temperature are:

the queen has stopped layingcolony is queen-less.
The brood temperature sensor may no longer be in the 
centre of the cluster as it migrates from side to side.
We would recommend a physical inspection of the hives. 
When inspecting the hive always check that the brood 
temperature sensor is in the centre of the brood area.

How to graph the brood temperature

To review the brood temperature in your hive, log in to your 
ARNIA account with your username and password. Select the 
brood temperature icon on the hive you wish to review and enter.

The graph below shows an example of brood temperature becoming unstable.

Unstable brood temperature can have a number of reasons which can 
warrant a physical inspection of the hive. However, the brood temperature data 
gives you a good indication of the queen status without opening up the hive.
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 The Dangers Of A Summer Nectar Dearth

Many places experience a summer nectar dearth; a period when there is a shortage of nec-
tar producing flowers for honey bees to forage on. The timing, length and severity of a sum-
mer nectar dearth will vary from place to place and season to season. A common dearth 
occurs in the transition from spring to summer. During spring, large volumes of nectar and 
pollen are produced by a variety of trees and plants bursting back into life after winter. 
In some rural areas oilseed rape (canola) will also provide a glut of nectar. However once 
this is all finished, there is often a ‘gap’ in available forage until summer plants are in full 
bloom. In the UK this phenomenon is enshrined in beekeeping folklore as the ‘June Gap’.

A summer nectar dearth is potentially devastating for a colony. It hits when the 
population is high and the bees are active. Stores can be wiped out very quick-
ly. If the beekeeper has already harvested honey, then the problem could be worse.

Spotting a summer nectar dearth is therefore very important. However this time of shortage 
can be missed by new beekeepers as it is counter intuitive, after all it is summer! Everything 
is lush and green, some plants will be flowering, and the bees are flying. However even ex-
perienced beekeepers that know the timing and sequence of flowering in their area can be 
caught out. A summer dearth is greatly affected by the prevailing weather, but other issues 
are having a major impact. Climate change is not only affecting weather patterns but also 
plant diversity; increased invasions by alien species are occurring, as conditions become 
more suitable for exotic species whilst native species become less well suited to their en-
vironment. Also changes in local land use and agricultural practices will have an impact.

However the bees can tell us the real status of the nectar flow. By remote-
ly monitoring hive weight beekeepers can accurately track nectar flows and dearth 
on a daily basis and respond accordingly. The graphs below show hive weights 
of colonies in the UK and Italy, from which it is easy to spot the nectar dearth.
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 The Dangers Of A Summer Nectar Dearth

At the UK hive, the ‘June Gap’ started on 14 May and a nectar flow returned about 10 June! This 
hive lost 17kg, about 650g/day.   In Italy the hive weight started to decline on 21 May and fell by 
8kg until a nectar flow returned on 11 June, losing an average of 400g/day. The rate of weight 
decline will depend on the size of the colony and the severity of the nectar dearth – whether 
there is some forage available, or a complete absence of nectar. However in both cases the data 
also shows us that the weight loss during the dearth is less than the weight gain in the previous 
nectar flow (after allowing for the addition and removal of supers, which can be identified from 
the graph).  Thus beekeepers can track the real status of the nectar dearth on a daily basis, 
assess the store levels available and identify if and when supplementary feeding is needed.

These data when collected from large numbers of hives over a wide area will also 
have great value for scientists investigating issues such as climate change, bio-
diversity, bee health and nutrition.  Bees are true sentinels of the environment.

Behaviour of bees during a summer nectar dearth

Honey bees behave differently when nectar shortages occur. One of the most com-
mon problems is robbing. Strong colonies will rob weaker colonies of their nec-
tar stores. Predators such as wasps and hornets may also be drawn to the scene of 
the crime. Once robbing begins, a colony can be quickly stripped of its food supply.

The graph below shows the hive weight of a colony which has a sharp fall in weight 2 days 
in a row – the total weight loss is 11kg!  This size and suddenness of the weight drop is 
very different to the steady weight decline exhibited when bees are consuming their stores.

Adding flight noise to the graph (pink line, graph 4 below) clearly shows the 
significant rise in activity at the hive coinciding with the weight loss; this confirms that the 
colony was subjected to robbing. Another potential consequence of robbing is the transfer of 
Varroa mites back to the raiding colony. The robbers may return with mites as well as 
stolen honey. By following real colony status on a daily basis the beekeeper can spot 
behaviours such as robbing and take prompt action, in this case reducing the hive entrance.
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Another interesting behaviour during times of nectar shortage is that honey bees, which are 
generalist pollinators, will turn to what seems a less suitable source of nutrition. They will visit 
Anemophilous (wind pollinated) plants. These plants have little or no nectar and an abundance 
of nutritiously inferior pollen. So why do bees bother with the second best? Research in this 
area has been scant but there has been plenty of anecdotal evidence of the phenomenon.

Most beekeepers know that hazel and willow are welcome early sources of pollen and yet 
both of these plants have evolved to be pollinated by wind. The catkins bearing an abundance 
of small, non-sticky pollen grains are a perfect example of a wind pollination adaptation. 
Similarly, wind pollinated olive and grape plants in the Mediterranean are frequently visited 
by bees in early June. This raises a number of interesting questions, such as do the these in-
stances have a significance from an adaptive point of view? For the honey bee the significance 
of pollen collection and for the plant the significance of pollen dispersal? This is a question 
for evolutionary biologists but what is interesting to note is that some plants are wind and in-
sect pollinated (ambophilous plants). For example sweet chestnut is an important nectar and 
pollen source for honey bees, yet its flowers bear physionomical features of a wind pollinat-
ed plant. Ash is another example of an ambophilous plant. Are these relationships incidental 
or do they uncover new understanding of the evolution of plant – pollinator interactions?

If you have any observations about bee behaviour during a summer nectar dearth please 
get in touch.
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 How Far Away Away From The Hives Can I Put The Gateway?

The maximum distance will depend upon the specific layout of your apiary. The Gateway 
can be placed up to 30 metres away from the hives, or maybe even more, as long as there 
is a clear line of site to the hives fitted with scales or monitors. However we recommend 
somewhere within 15 metres as a balance between convenience and battery life conservation.
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 What Type Of Batteries Do The Monitors Use?

The Gateway, Hive Scale and Hive Monitor units are all powered by  four ‘D’ cell 1.5v alkaline 
batteries.  We strongly recommend you use alkaline cells rather than rechargeable batteries. 
D-cells are relatively cheap batteries, available in most supermarkets and many other outlets.

Change your batteries in a dry environment or conditions to avoid 
any moisture getting in to the units. Ensure the lids are tightly 
screwed on after changing batteries to avoid any moisture ingress.

The gateway can be connected with a special lead to an 
external power supply e.g. a recharge-
able Lead Acid battery (12V 6ah).

You can connect 12V 5Watts Portable a solar panel to charge 
the battery. For further information on procuring the lead. 

please contact sales@arnia.co.uk  
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 Can I Use Rechargeable Batteries?

Yes, in theory. However even in good conditions rechargeable batteries will only last half 
as long as standard alkaline cells. In particular the Gateway struggles if the rechargeable 
batteries are not in good condition. A better solution is to use an external battery pack 
which can be constantly charged by a solar panel. This provides for continuous power sup-
ply. We can supply a spec for the battery pack and solar panel and also supply the special 
cable to connect external power to the Gateway.  Contact sales@arnia.co.uk find out more.

We strongly recommend using alkaline D-cells. Batteries should always be changed 
in a dry environment or conditions to avoid any moisture getting in to the units. Ensure 
the lids are tightly screwed on after changing batteries to avoid any moisture ingress.

We have a YouTube video that shows you how to change your batteries; 
Battery Change Instructions
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 Can My Monitors Log In More Than Once In 24 Hours?

The Arnia Gateway is configured to log in and return data once every 24 hours.  Depending 
on the data subscription you have, more frequent data sampling and/or uploading to the 
gateway can be set.

If you would like to discuss upgrading your data subscription 
please contact support@arnia.co.uk
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 When I’m Inspecting The Hives Can I Leave The Monitors Switched On?

Yes, the monitors can stay switched on. You will see the change in weight in the User 
Interface if you remove and replace supers.  You can also note the inspection on your 
graphs and input information from the inspection in to the Arnia Hive Records system.
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 Are The Monitors Affected By Pylons Or Radio Masts?

No, the system operation should not be effected by pylons or radio masts.
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 Can I Upgrade My Gateway To Have A Weather Pack Fitted?

Yes, the weather pack is supplied as a separate item and plugged in to your 
Gateway. If you would like to order a weather pack contact sales@arnia.co.uk  
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 Gateway LED Flashing

When you power up the Gateway, the LED inside the box will start flashing to indicate that 
the Gateway is trying to access the mobile network. Once it has made a 
connection, it will still flash (but with fast ‘double blibs’) when it is 
downloading configuration data or sending data to the ARNIA server.

LED Flashing Sequence

When you see the LED do a green ‘double blib’ every 10 sec-
onds, the Gateway is in it’s normal, ‘steady state’. Login to 
your user account, and in the monitor tab you can see that your 
Gateway has connected.

Gateway Not Connecting
If your gateway is not connecting – check the antenna is con-
nected properly and pointing upright.

Then check the mobile signal and coverage in your apiary. Read 
: Check mobile signal.

If your gateway continues to have issues connecting to the mo-
bile network, please contact mail@agrisound.io
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 Hive Scale Monitor LED Flashing

When the scale monitor is powered up, the LED on the circuit board starts 
flashing. It is trying to ‘find’ a gateway to connect to. If you have a gateway 
powered up in the vicinity, the monitor will usually associate within 20 seconds. 
Once it is paired up with a gateway, the flashing will stop until it transmits data.

When you have inserted new batteries, but your 
monitor’s LED is not flashing at start up, read : LED not flashing 

The following flow diagram describes the LED flashing sequence of a hive (scale-) monitor when powered up


