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

0 1

S H E E T

Purpose  of  SHEET  i s  to  deve lop  r i sk
pred ic t ion  model s  fo r  heat  damage  i n  the
f ru i t  product ion  and  t rans fe r  the  model  i n  a
funct iona l  mobi le  app l i ca t ion  on  the  smar t
phone .

Why :  Globa l  rad ia t ion  and  temperatu re  r i se
cause  huge  r i sks  fo r  the  f ru i t  product ion
a l ready  a f fec t ing  the  f ru i t  qua l i t y ,

s to rab i l i t y ,  and  i nc reas ing l y  resu l t s  i n  food
waste .

Exper imenta l  data  wi l l  capture  app le ,

grape ,  and  sweet  cher r y  product ion  i n
va ry ing  e levat ion ,  g loba l  rad ia t ion ,  and
prec ip i ta t ion .
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B a c K g r o u n d
Global  radiation  and  temperature  r ise

cause  new  challenges  in  the  fruit

production .  In  recent  years  the  r isk  of

sunburn  and  heat  damage  increased

drastically  in  the  subtropical  production

areas  and  entered  the  temperate  climate

zone  as  a  new  threat  in  commercial

orchards  and  vineyards .  Main  effects  are

visually  damaged  fruit  t issue  (Figure  1 )

resulting  in  reduced  product  quality  and

frequent  yield  loss ,  but  also  decreased

storabil ity  of  sl ightly  affected  fruit  and

resulting  postharvest  loss  and  food  waste

along  the  supply  chain .

In  practice ,  solutions  are  approached  by

means  of  appropriate  training  system  of

woody  plants  and  physical  protection

measures  to  reduce  the  fruit

temperature .  However ,  studies  are

missing  on  the  impact  of  global  warming

and  the  heat  distr ibution  within  the

canopies  at  the  fruit  level ,  analysis  of

time  series  during  heat  periods ,  and  crop

response  in  conditions  of  semi-arid  and

semi-humid  climate .  The  stakeholders  in

fruit  production  and  postharvest  request

information  about  thresholds  of  fruit

damage  and  the  actual  r isk  of  reaching

the  thresholds .

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

In  SHEET ,  terrestrial  remote  sensing  will  be  employed  to

provide  the  necessary  high  spatio-temporal  resolution

of  data  considering  the  canopy  and  particularly  fruit

surfaces .  Remote  sensing  methods  capture  l ight

detection  and  ranging  (LiDAR ) ,  photogrammetry

including  depth  information  (RGB-D ) ,  thermal  imaging

as  well  as  weather  station  and  microclimate  sensors .

The  remote  data  will  be  supported  by  means  of

laboratory  analysis  on  the  fruit  damage  occurrence  in

varying  climate ,  while  taking  into  account  the  canopy

architecture  and  physical  protection  measures .  A

temperature  distr ibution  model  based  on

thermodynamic  approach  and  an  artif icial  neural

network  model  to  l ink  the  temperature  distr ibution  with

the  fruit  damage  will  be  developed .  The  climate  and

output  data  are  provided  with  a  free  mobile  App  to  the

growers .
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E x p e c t e d  s o c i a l
i m p a c t
The  l ack  of  qua l i f i ed  worker s  i n  the  ru ra l  areas  i s  l im i t ing  the
t rans fo rmat ion  of  agr icu l tu ra l  product ion .  The  new  techno log ies
a re  at t rac t i ve  to  young  peop le  as  shown  i n  fo rmer  pro jec t s  and ,

the re fo re ,  suppor t  the  t rans fo rmat ion  process .  The  i nvo l vement  of
s tudents ,  EIP  OGs ,  and  SMEs  i nc l .  s ta r tups  wi l l  have  a  pos i t i ve
e f fec t  on  the  v iewpo int  of  s takeho lder s  and  suppor t  the  educat ion
on  the  new  methods .
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