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B e e C o n n e c t e d

U N D E R S T A N D I N G  A N D
A N T I C I P A T I N G
M E C H A N I S M S  O F
H O N E Y  B E E  C O L O N Y
M O R T A L I T Y  W I T H
C O N N E C T E D
B E E H I V E S

BeeConnected  a ims  to  moni to r  honey  bee

co lon ies  a long  grad ients  i n  c l imate  and

landscape  s t ruc tu re  us ing  a  combinat ion  of

empi r i ca l  f i e ld  moni to r ing  and  automated

winte r  su rveys  with  l ow -cos t  connected

sensor s .  The  goa l  of  the  pro jec t  i s  to

unders tand  mechan i sm  under l y ing  winte r

bee  co lony  morta l i t y  and  to  ident i f y  ear l y -

warn ing  i nd ica to r s .  The  re su l t s  cou ld  he lp

beekeepers  l im i t ing  co lony  l o s ses  and

re la ted  economic  def ic i t s .  Moreover ,

BeeConnected  wi l l  br ing  together

beekeepers ,  re sea rcher s ,  e lec t ron ic

eng ineer s ,  and  out reach  des igner s  ( fo r

t ransparent  communicat ion )  i n  a

t ransd i sc ip l ina ry ,  mult i -acto r  approach ,  to

enab le  dig i ta l  techno logy  so lu t ions  fo r  a

t rans i t ion  towards  sus ta inab le  and  re s i l i ent

beekeep ing .  BeeConnected  a ims  a l so  to

inves t iga te ,  deve lop  and  tes t  new  dig i ta l

so lu t ions  based  on  data  co l lec t ion  to

de l i ve r  ear l y -warn ing  i nd ica to r s  of  honey

bee  co lony  morta l i t y  and  dec i s ion - suppor t

too l s  to  he lp  beekeepers  l im i t ing  co lony

losses  and  re la ted  economic  def ic i t s .
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B a c K g r o u n d
Over  the  past  20  years ,  the  substantial  and

global  decline  of  bees  has  been  alarming  as

they  provide  crit ical  poll ination  services .  In

particular ,  the  mortality  of  honey  bee  colonies

(Apis  melli fera )  has  attracted  a  lot  of  attention

due  to  i ts  important  role  for  human  well-being

by  producing  honey ,  sustaining  populations  of

wild  plants  and  supporting  production  of

major  crops .  Unfortunately ,  abnormal  high

mortality  rates  of  honey  bee  colonies  have

been  revealed  in  several  regions  of  the  world ,

including  Europe  where  i t  can  reach  up  to  25–

50% every  winter .  These  mortality  rates  have

strong  impacts  on  beekeeper  economy  and

sustainabil ity ,  and  consequences  for

associated  services .  Routine  monitoring  of

colonies  is  nowadays  a  common  practice  of

beekeepers  to  check  for  potential  disorders ,

changes  in  productivity  or  to  fol low  their

performance  in  breeding  apiaries .  

Such  techniques  are  also  used  in  research  as

monitoring  to  predict  and  anticipate

disorders ’  occurrence .  Nevertheless ,  routine

monitoring  is  only  possible  from  spring  to

autumn  since  opening  the  hives  when

temperatures  are  cold  put  the  colony  survival

at  r isk  by  fai lure  in  thermoregulation .  Beehives

are  therefore  considered  as  black  boxes  by

beekeepers  during  winter ,  although  the  colony

mortal ity  mainly  occurs  during  this  crit ical

period .

m a i n  p r o j e c t
a c t i v i t i e s

BeeConnected  combines  expertise  in  various  scientif ic  f ields ,

including  behavioural  ecology ,  molecular  biology ,

engineering ,  computer  science ,  and  modell ing .  In  close

collaboration  with  beekeepers ,  the  project  will  carry  out  a

large-scale  monitoring  of  bee  colonies  along  combined

gradients  in  climate  (continental ,  temperate  and

Mediterranean )  and  landscape  structure  complexity .  The

monitoring  will  combine  empirical  f ield  observations  with

automated  systems  using  multiple  low-cost  sensors  to  track

the  bee  colony  in  real  t ime  and  in  three  dimensions  inside

the  beehives .  Data  will  be  associated  with  mechanistic

models  to  assess  the  r isk  of  colony  mortality  and  to  identify

early-warning  indicators .  
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E x p e c t e d  s o c i a l
i m p a c t
BeeConnected  wi l l  produce  di rec t  and  s t rong  outcomes  fo r

beekeep ing  th rough  the  moni to r ing  i n  rea l  t ime  of  the  co lon ies

wi th  detect ion  of  abnormal  behav iour s  and  di seases ,  and  the

product ion  of  ear l y  warn ing  i nd ica to r s  of  morta l i t y .  These  re la ted

dec i s ion - suppor t  too l s  wi l l  he lp  beekeepers  min imiz ing  co lony

losses  i n  winte r  to  enhance  beekeep ing  economy  and

sus ta inab i l i t y .  BeeConneced  a ims  to  deve lop  l ow -cos t  too l s  i n

o rder  to  he lp  a  broad  range  of  beekeepers  to  sus ta in  the i r

p ro fess iona l  act i v i t y  ( i .e .  avo id ing  co lony  l o s s ) .  

BeeConnected  wi l l  fo s te r  the  es tab l i shment  of  a  mult i  acto r

co l l abora t i ve  pla t fo rm ,  ensur ing  sus ta inab le  beekeep ing ,

educat ing  beekeepers  and  f a rmers  i n  the  use  of  new  techno logy .

Th i s  pro jec t  wi l l  a l so  promote  di rec t  exchanges  among  sc ient i s t s ,

beekeepers  and  f a rmers ,  a iming  to  br idge  the  gap  between

resea rch  and  act ion .  Moreover ,  BeeConnected  wi l l  benef i t  peop le

and  sc ience  re la ted  to  the  new  knowledge  the  pro jec t  wi l l  prov ide

on  the  winte r  eco logy  of  honey  bees  that  i s  an  impor tant ,

f a sc inat ing ,  h idden  s ide  of  the  spec ies .

Beekeeping

Citizen  Science  

Early-warning  indicators

Field  monitoring

Honey  bee  colony  loss

Mechanistic  modell ing

Multiple  in-hive  connected

sensors  
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