Smart Olive Farming in a Changing
Climate: Innovation for a Resilient Future

Dr. llias Kalfas
Head of the Innovation HUB
American Farm School of Thessaloniki

x AMERICAN e
% FARM SCHOOL
THESSALONIRI TERANOVA

==DATUM
ACADEMY



' g, =orian @ Soam
American Farm School Fomsn =orin @ 2

® The American Farm School has a proud
121-year history of educational
excellence. Our institution offers a full
continuum of learning—from
kindergarten through college—
including Vocational Education and
Training (VET) and Lifelong Learning
programs.

® Our campus integrates hands-on
agricultural experience with academic
study. We operate milk-producing dairy
units, facilities for Q3 egg-laying hens
and turkeys, and a diverse range of fruit
orchards, olive groves, and vegetable
production in both greenhouse and
open-field environments.
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® Our Innovation HUB serves as a
dedicated facilitation office,
connecting the knowledge-
generation activities with real-
world industry needs. It acts as a
bridge between research,
education, and the broader
economy, ensuring that innovation
reaches end users and creates
meaningful impact.
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Olive cultivation in the world X @

Special tree species with particular demands on climatic conditions

® As aresult only narrow zones are suitable for ® Olive production areas in the world
sustainable olive cultivation
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Smart farming

The beginning

® |t all started back in 2017 when
the first five meteorological
stations were installed in five
areas in N. Greece.
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® |nless than two years we have
managed to create a wrs )

Community of practice

Vrondou



e, =oria @ S
Combined knowledge leads to correct decision ok SSTA

3

Tuesday Wednesday Thursday Friday Saturday Sunday Munday Tuesday

MM
[=IT]

Information > DATA > Decision making

Temperature (*C)
-
I

10
5
0 i H B
Tue 6 12 18Wed 6 12 18Thu & 12 18 Fri 6 12 18 Sat 6 12 185un 6 12 18Mon & 12 18Tue 6 12 18 Tue
Precipitation Precipitation probability

5 T 1100

~ 4 na 0.0 14 01 00 00 o8 027180
E 3 e ] | | e
" E 2 440 =

spraying time [ I LN N IO IO 11 0T (O IS 7 a2 S S L SV el

l 1. 1 . = Showers mmm Total precipitation
18 Fri 6 12 18Sat 6 12 18Sun 6 12 18Mon 6 12 18Tue 6 12 18Wed 6 12 18Thu 6 12 _ Cloud cover

14 | ] I T ! 14

— . | | E 9.0 ' i i T s 9.0

rertisation efrcency |11 I I OO |II|II|II||I|||I|II! e RcSBeeREad = SR

. ‘ E 3.5 [ i iy T I I IO OO U L. S O A A —‘.“‘ s

pr 13. Apr 14. Apr 15. Apr 16. Apr 17. Apr 5 ],5 o i i 1 1 i 5‘5

m m 5-25 % 25-50 %m50-75 Ym75-90 %m90-100 %
Evapotranspiration (rmm} FAQ ETo (mm) Relative humidity

s s A R I 2 =SS ms) e Seww e o

12. Apr 13. Apr 14. Apr 15. Apr 16. Apr 17. Apr E g: | //\ | ™ | T [ =60 3

0.2

wind speed (10m) ‘Wind gusts
sancanatin | ATV lHIIIIIIIIIIIIIIIIIIIIII\IIIIIIIIIIIIIIIIIIIIII e dE S5 cE=-cEm-coE nEm

Wind direction

12. Apr 13. Apr 14. Apr 15. Apr 16. Apr 17. Apr

(km/h)
58
!
S
g
.

e

S 10 ==

Tue 6 12 18Wed 6 12 18Thu & 12 18 Fi 6 12 18 5at 6 12 185un 6 12 18Mon 6 12 18Tue 6 12 18 Tue




I I é&ﬁlgégom EriA -4 izéﬁgzlhlnl\‘:
Technology Examples: Irrigation R =oTiA @

Olive groves soil moisture

Observation: Different behaviour of water M ]
in the soil \LL_]__\\J _L\—V

Solution: Different irrigation protocols




Technology Examples: Early heat waves

® The concern: Will high
temperature hinder the
fertilization of olive flowers?

® Result: The pollen tube needs
about four hours to germinate
and fertilize. It can do this
anytime from six in the afternoon
until ten in the morning. Based
on the prevailing conditions and
the long-term forecast, no
significant damage is expected
(It was verified).
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Technology Examples: Efficient water use

® The blue line represents the soil moisture in
real time

® The blue area represents the useful water
guantity. The red area represents how much
water was wasted during the given growing
season
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e We move into the future with reliable
measurements. Measuring the real needs of
an entire area for each individual field.

e Prerequisite for infrastructure planning.

e Crop assurance especially in climate change
era.
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Technology Examples: Sensors and field data

® Technology
intensity

® Current coverage:
1M hectares

® Current Capacity:
200,000 connected
devices (Connected
now: several
hundreds).
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Technology Examples: Drone imagery and Al

® Early detection of olive
diseases, Verticillium

RGB Multispectral Thermal

Use of YOLO algorithm, Olive tree . ) ) L
identification and algorithm training Identification of infected Probability of disease identification

olive trees in the grove
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Climate change: New challenges, are we ready ="

No, we are not ready. Are we getting prepared?

Temperature change South Europe/Mediterranean June-August

2100 2081-2100 mean

(a) Huglin Index in 1950
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® Interactions: How ecosystems behave in climate change conditions

We need a new approach:

® Systems not components
® Spatial dimension studies
® A lot of observations (IoT devices)
® Rapid updates and big computational power (big data)
® Quick and reliable assessment (Al & Machine Learning algorithms)
. ® Infrastructure provisions and implementation
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Thank you

llias Kalfas, PhD
Head of the Innovation HUB
American Farm School

54 Marinou Antypa Street

P.O. Box 60097, Thermi 57001 Greece
T:2310-492827, 6977143600
ikalfa@afs.edu.gr www.afs.edu.qr
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