
Climate and anthropogenic 
pressures on honeybee forage



Fewer tropical cyclones but 
more intense.

Heavy rainfall to become more 
intense.

Cool season rainfall to decline 
in south and eastern Australia.

2019 was hottest year on 
record – to become average 
with 1.5C global increase. 

Longer fire season and more 
dangerous fire weather.

SOC CSIRO 2020

April to October rainfall deciles for 
the last 20 years (2000–19). 



What does climate change mean for honeybee resource 

availability – what resources are we talking about? 

Coast beard-heath

• Leucopogon allittii

• Leucopogon parviflorus

• Leucopogon polymorphus

Red gum

• Corymbia ficifolia

• Eucalyptus camaldulensis

Salmon gum

• Eucalyptus salmonophloia

• Eucalyptus lane-poolei

In WA 70 out of 284 have changed name

1904
• Eucalyptus accedens W.Fitzg.  (Powderbark Wandoo) 

1934
• Eucalyptus wandoo Blakely  (Wandoo) 
• Eucalyptus wandoo Blakely subsp. Wandoo

1991
• Eucalyptus wandoo subsp. pulverea Brooker & Hopper 
• Eucalyptus capillosa Brooker & Hopper 
• Eucalyptus capillosa Brooker & Hopper subsp. Capillosa

(Wheatbelt Wandoo)
• Eucalyptus capillosa subsp. polyclada Brooker & Hopper  

(Mallee Wandoo)
• Eucalyptus nigrifunda Brooker & Hopper  (Desert 

Wandoo)
• Eucalyptus livida Brooker & Hopper  (Mallee Wandoo)
• Eucalyptus lane-poolei Maiden  (Salmonbark Wandoo)

2019
• Eucalyptus loxophleba × wandoo





Species Distribution Modelling

https://www.umces.edu

Species data:
Atlas of Living Australia 

Climate data:
Isothermality - temperature oscillation
Max Temp. of Warmest Month 
Mean Temp. of Coldest Quarter 
Annual_Precipitation
Precipitation_of_Wettest_Quarter
Precipitation_of_Driest_Quarter

Vegetation mask:
National Vegetation Information System

Moderate emission scenario 
Representative Concentration Pathway 
(RCP) 6.0 for the Global Climate Model 
(GCM) CSIRO Mk3 for the year 2055



E. camaldulensis: 
(river red gum/red 
gum/murray red 
gum/centralian river 
red gum/flooded 
gum):

E. cladocalyx:

(Sugar gum):

E. leucoxylon subsp. 
pruinosa:

(yellow gum/blue 
gum/white iron bark)

E. melliodora:

(yellow box, honey 

box or yellow 

ironbark):



E. camaldulensis:

B – 1053,693 km2

F – 667,143 km2

FC – 306,054 km2

E. cladocalyx:

B – 330,651 km2

F – 273,483 km2

FC – 43,110 km2

E. leucoxylon subsp. 
pruinosa:

B – 288,990 km2

F – 198,747 km2

FC – 39,942 km2

E. melliodora:

B – 536,742 km2

F – 491,139 km2

FC – 59,436 km2





Baseline Future

Patel et al. in review)
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Climate impacts on travel distance

Patel et al. in review)





Satellite prediction of forest flowering phenology

Dixon et al., 2021



Dixon et al., 2021





Regional-scale fire severity mapping of Eucalyptus forests

Dixon et al., 2022



Regional-scale fire severity mapping of Eucalyptus forests







Conclusions

What we know:

• Average temperatures are increasing and will continue to do so

• Rainfall is decreasing particularly during important periods of the year

• What changes in climate mean for bioclimatic niches of melliferous flora

• How land—use will constrain these niches

• We can model beekeeper interactions with current and future resource distributions

What we don’t know:

• How climate change will impact phenology (particularly as distributions change)

• The impact of prescribed/wildfire on a broad range of melliferous flora

• How fire and climate interact to impact resource availability and phenology


