THE UNIVERSITY OF

gglzseigisi?s‘esearch WESTERN
Centres Programme AUSTRALIA

An agent-based model of migratory beekeeping in
Western Australia

Presenter: Vidushi Patel The University Of Western Australia | CRC for Honeybee products
November 12 2021




\ Medium

i n d u St ry ﬁ S [=| :iigzeographic Region / 7‘ fow
of Western s s i L

Australia

T h b { N Density of Apiary Sites i = JARRAH
! W A I v
e ee = w<¢ E Low ‘N»"’A‘}v* ¢ L b B ?a"- 7

Cartography: Vidushi Patel
Projection: Transverse Mercator

GDA 1994 MGA Zone 50
WKID: 28350 Authority: EPSG

Swan Coastal Plain

Nine biogeographic regions span
southwest Western Australia. Apiary sites
are most common within the forage-rich
forests of the western regions and the
Great Western Woodlands to the east. The
commercial beekeeping industry has
steadily grown over the last five years, with
the number of hives owned per beekeeper
also increasing, particularly for smaller
enterprises of 50 — 500 hives.
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Patel, V., E. M. Biggs, N. Pauli, and B. Boruff. 2020. Using a social-ecological system approach to enhance understanding of structural interconnectivities within the beekeeping industry for sustainable decision making.
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Methods, Open source tools and open data
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Change in forage-availability environment between baseline and future climate scenario

How does a change in forage
environment may reflect in
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This map represents difference in pixel values
between baseline and future forage-availability
scenarios.

Species distribution algorithm MaxEnt was
uscd to prepare distribution of habitat suitability
for individual bee forage specics. Outputs were
then stacked based on flowering month for cach
specics.

Pixcl valucs in the map represent difference in
number of species flowering (richness) between
baseline and future scenarios.
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Data source:

Species occurance data: Atlas of Living Australia
and primary data collected from beekeepers.
Climate data : The Biodiversity and Climate Change
Virtual Laboratory (BCCVL)

N

Cartography: Vidushi Patel A



File Edit Tools Zoom Tabs Help

Interface Info Code

/7 B +

I [4] view updates I

[*2 Butt: ! iNGS...
JooA X e = e, | [
K Season start from { |
‘\ (\j\ pre-Spring (August) selup_environment
\
- "™ "
¥ D\
\ % "_, \E
| E
\ X
\ W % Premium harvested Monthly forage quality
{ M N/A 10 M High richness
. b Bl Premium species
Ay 7 1 Beekeepers withnota... | &
2 0 ‘s
1
! Relative distance com... E
1 5 0 z
\_ ] ()
\ Relative distance semi... 9 Months 2
\ 0 Distance travelled commercial vs semi-...
12 Commercial
[l Semi_commercial
Number of commercial Epen-2
4
2
Number of semi-comm... E
7 ]
) o
RN 4
W Beekeeper migration
S 0
by 0
(‘/"’ Loads \t 0 Month 12
} 0 Frequency of movement
¥ 12 [ Commercial
~ Annual_migration Bl Semi-commercial
9 e 0
) B p>
2 i £
e R f’—//,/" ﬁ
7
0
0 Month 12
Commercial beekeepers with no travel =
4

Semi-commercial beekeepers with no travel
7




Patterns in distance travelled by beekeepers

Relative distance travelled by commercial and semi-commercial beekeepers per run in
Baseline and Future scenario
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Known Pattern -

“Commercial beekeepers travel
longer distances as compared to
semi commercial beekeepers”

Shifting of beehives in baseline and
future scenario
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Patterns in forage site use

Known Pattern -

“More flowering sites are being
available in eastern regions of
the state”

This map was prepared using output

of harvested cells from

beehive migration ABM.

The map represents cell centroids for
harvested cells relative to baseline and
future scenario,

Mean centroid was calculted both scenarios
to understand harvest patterns.
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